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ELECTRICITY, MAGNETISM, ETC., ETC. 


le 2 C0 ident indeed siininseasdveunsibardibineetacese 4 00 
Angell. Elements of Magnetism and Electricity. Cloth, 288 pages, 151 illustra- 

Dis ss. sods evemaameewees SCE SRE EE een nae nr nee Sere 75 
Madergon. Lightning Conductors. ~ QWihh...< s660ccccsccd soescsecescscecwoceses 6 50 
Atkinson. Elements of Static Klectricity.............s000 sscccsccccecce covees 1 50 
Ayrton, Lecture on Welecteic Meee dec. s vccn necks 00h csvtecdcciccccccsvecee sis 20 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages 

be ER Br ee er ee aere aoe 2 50 | 
WON OE CNN 5 oss 2 a decdicwahecetiocsecdsosedessbesessreuce ses 1 50 
MPUEEOOW,,  CRRITIOLLO A ONNIIONS oss ASG Ao ac Se deacons svn gciobmeticesecceoeda 4 00 
Barnard. First Steps in SE oe err ree ecoe Spawdows 75 
SAO MN a cs ie dinctesesercecneebevedesser ees 2 00 
Brennan. A Popular Exposition of Electricity. 191 pages..........--002+.s0e00- 75 
Blakesley. Alternating Currents of Electricity. Cloth ...........0.++ seeeceeees 60 
Bottone. The Dynamo. How Madeand How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researches, Cloth ...........ccccccccsccsecccccccccscess 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations...............++.+++.: 40 
Cumming. Electricity. Treated Experimentally. Cloth, 100 diagrams............. 1 50 
Davis. Manual of PRDMGNEMN, CHURNED ONO s 5scss. docs ie sn00 0s <6:0563: 60 0t-d00o ees 3 00 
Deschanel. Electricity and Magnetism. Cloth................cesceeeceeeeeeeees 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages ............2..0s02e0e% 1 00 
Ve La Rue. Experimental Researches in the Electric Discharge with the Chloride 

Sie ane SN aii eae eee yo mninneceercentsulébisanerisvoveses dane 3 60 
Du Moncel. Electro-Magnets. Boards, 50c., English Edition.................20- 7d 
Dyer. Induction Coils; How Made and How Used. Boards.................-+++ 50 
SURO OO OO CUE Nc cirncses cvcesccccocuvccncepesececesstevcces’ 6 00 
Peres, CUE AUN Pn IN ooo cn ce ccdcccvcccccescesccsescedoess 1 10 
Fahie. Magneto and Dynamo Electric Machines...............-.seseeecesecsees 40 
Faraday. Experimental Researches in Electricity. 8 vols., cloth........ eater aries 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
UORUOT., BAGCHICIUE, | Macaca) ches be ieekisie” 4o0sdsodeenasesess bawartes % 1 50 
Fleming’s. Short Lectures to Electrical Artisans. .............ecseseeeees reries 1 50 
Prancis, Wlectrical Wxperes, Joc ch asiGoe loc coos v0cccsccctescssccccveeseees 2 50 
Gordon. y School Electricity. Cloth, 262 pages, 139 illustrations..............++.. 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth........ 10 60 
Gladstone & Tribe. The Chemistry of the ccmainey Batteries of Plante and Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction, Cloth...................-- 80 
Guthrie. Magnetism and Electricity................. ide ulnmnbaswioienes wees 1 25 
Ileap. Electrical Appliances of the Present Day Cloth.... ..........eeeeee000% 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations............ 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth...............0052++ 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustraticns..................-++- 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations...............0..000-- 1 40 
Harris. Galvanism, Animal and Voltaic Electricity..................-.0eeeeeeee> 60 
Hering. Winding Magnets for Dynamos. 63 pages............. Pp PROS Teme oe eReS 1 25 
MI, EATON CE Oi MI o.oo oc gs Vdgiers sone rtiveeseckcdsccedenccévewsesens 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations................. aie ak 
Kennedy. Electrical Distribution by Alternating Currents......... ..........05- 80 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

Measurements ........... Pe see hE SI-o 6.400 eccen des. Weoinase ee, 
— Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 

So SOA RE A A EE ER ee ere re ree Cee 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 1 00 
Lightning Flashes and Electric Dashes ...............2ceeeeeeeeees pale eegbaips sas 1 00 
Eeraeas UCONN GIN MRRINIEUUIN co o'5 6: a::056'8. 054. 916:5,6-0:0h5- wre ore wie n-ne glen ses bee id didadad 3 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

EIU sale eee dl berou ea incote seoweavrmte eeeewebhieadivewsdes 2 00 
. E PCIIOR OF I, boon 5.6. d os boss diss Sarddnsecsoesesumabscebeesese 5 00 


Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199illustrations. 3 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 


| Woodward. Arithmetical Physics. Boards.............0+-. sdieane NO en ot a. 
| 
5 | TELEGRAPHY & TELEPHONY. 
Abernethy. Commercial and Railway Telegraphy. TIlustrated, cloth......... cooe 9300 
Beechey. Electro-Telegraphy. Cloth, 36 illustrations. .........-.++eeeeeeeeeeees 40 
| Clarke & Sabine. Electrical Tables and Formule. Cloth..........eeseeeeeeeeeee 5 00 
| Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages. ..........-+-+00- 6 00 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections................ 2 00 
Douglas. A Manual of Telegraph Construction. 83 diagrams, cloth.............. 6 00 
Fahie. History of Telegraphy to 1887. Cloth, 529 pages..........-seeeeeeeeeeee 8 00 
Field. History of Atlantic Telegraph... ........e.seceeececccececnceenecerecees 1 25 
Globe Telegraph Code... . 1... .ceecee cence cere cee eseseceeececcenscceeeececeeees 2 00 
Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth..........-... 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables, Cloth.......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. ........-eceeeeececee ceceeee 2 00 
Lardners. Electric Telegraph Popularized...........-cccerccercccccecvcccccccces 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages.... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c, cloth, 
FHC; TAOTUCID, 10D 6: 0.6:6:0:0:0:9:6:09:00:45.56 oc chorws eeevee thse SOotesbppecscescees 1 00 
Maver & Davis. The Quadruplex. Cloth, 126 pages...............- Seoaintacae areal 1 50 
Mullaly. Laying of the Cable...........-sseeeee-sceeesscsees obs aeikiwleseted ee 4 00 


Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations..... 1 50 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 
TUGETOTIONS, «50 os's cece eccesccsscess AA ene ig Davis siktuthiv awd sea 5 00 
Preece & Silveright. Telegraphy. Cloth......... cases eeeeeseeeeces be sesecese cee 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols... 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 154 illustrations.. 1 25 


Sauer. Telegraph in Burope..............sccecesesccecereceseerseces ese sees £00 

Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. 8 00 

Smith. Manual of Telegraphy. 31 Illustrations, paper............eeeeee+ seeeee 380 

OTC REL, 65 0500), since coor wessicniney See user esss'te~e Js ee ceeereserees sone 5 60 
| Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

92 pages, 80 plates.........2--cecccerccssscesevcess see ec ee ret eeeeeeees noes 1 50 
Williams. Manual of Telegraphy. Cloth, 827 pages, 90 illustrations............. 4 00 
Dothear. The Telennone. Cloth, Mustrated..2... 2.000. 6006 sSrccseccccees ses 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. ‘70 illustra- 

Oe eee i er a ner ern et ee a ee er 1 25 
Lockwood. Practical Information for Telephonists, Cloth............... sce... 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations........ 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

QTAVINGS. . 20 cccccrcccccceccccessvecccccccssccsecs (be seS SET Erde copes te sé 8 00 


ELECTRIC LIGHTING AND TRANSMISSION OF POWER. 


Alglave & Boulard. The Electric Light. Its History, Production and Application. 


NE. 5 hin nehcsbas sve awee boginenduecesonece=saseue-yievese's paiement 5 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth............... 5 00 
Day. Electric Light Arithmetic?” Cloth.,...........-.ssseeeeeseoe soeees Mares 40 
De Cew, Glacer. Magneto and Dynamo Electric Machines.... ... nga nee ween 3 00 
Du Moncel. Electric Lighting. 66 illustrations, cloth ......... ata Gi deo aa 1 25 


Dredge. Electric Illumination. 2vols., cloth. Vol. 1 (scarce), $15 00. Vol 2... 7 50 
Electric - ¢=- Act, 1882, also the Rules of Board of Trade, October, 1882 ..... 2 00 





Gordon. Practical Treatise on Electric Lighting. Cloth.............. sisi mi 4 50 
Grierson. Electric Lighting by Water Power. .... ..-.0cseccsescscccce-ccccsce oe 40 
Hedge. Precautions to be Adopted on Introducing the Electric Light............. 1 00 
Hedges. Central Station Lighting. Paper......... SRE SORE ONS Ae ere ee 20 
Holmes. Practical Electric Lighting. Cloth.............. re ee ere 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages............-.--+- .- 200 
Kapp’s. Electric Transmission of Energy..........-cseeseeecseerececeeseeeeees 3 00 
Mater, Axe and Glow TAMING... occ ccccvcsscvcccesvccsecesesecse ose sesecces 3 00 
Prescott. Dynamo-Electricity. Cloth........-........see-e- bo eeeeee tae eseeeees 5 00 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations ........ 1 00 
Sawyer. Electric Lighting by Incandescence. 96 illustrations, cloth ........-.... 2 50 
Schellen. Magneto-Electric and Dynamo Electric Machines, Cloth............... 5 00 
Schilling. Present Condition of Electric Lighting. .............-..seeeeeeceeeeee 50 
Schoolbred. Electric Lighting and its Practical Applications. ................++-- 2 00 
Thompson. Dynamo-Electric Machines. Illustrated, boards................-.++- 50 
Thompson. Dynamo Electric Machinery. 57 illustrations, boards................ 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations..... 5 00 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 
ig eee eee errr re ere seteees steeeeeeeee 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations........ 3 00 
Du Moncel. Electricity as a Motive Power. Cloth.....5.......ceeeeeeceecceeees 8 00 
Kapp. Electric Transmission of Energy and its Transformation...............+-- 8 00 
REG, SCNT SEOOEN, «TINO 6 oni sos vice civnsscniscincecsessiecbiows sion 8 00 
Walker. Practical Dynamo Building for Amateurs...............++0..+: eieews 80 
TESTING AND MEASUREMENTS. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations..... ......... 1 50 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages.... ............--. 5 00 
Lockwood. Electrical Measurements and the Galvanometer. Cloth.............. 1 50 
Smith’s. Dynamometric Measurements... ...........0.22.ccccccccccccccccccseccs 40 
ELECTRO-METALLURGY, ELECTROTYPING, ETC., ETC. 
Fontaine. Electrolysis. Cloth, 264 pages...........sccesseeeees (enite ane when 8 56 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated................2-eee00. 2 25 
Napier. A Manual of Electro-Metallur, MNT o<- oie Ghiciia Tha aoainhewense Faas 8 00 
Urquhart. Electrotyping. A Practical Manual..............cccccccsccccccccces 2 00 
ee eI SII 55, 5, Sarcls sos shel sieceev.o'p:s' eelgrass wees eeegis-es sisson eis 2 00 
Wahl. Galvanoplastic Manipulations. Cloth...........iccocccccccscccccccccoces 7 50 
Watt. Electro-Metallurgy, Practically Treated. Cloth... ........c.ceseeeeeeeees 1 00 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations................--.. 8 50 
Wilson. Stereotyping and Electrotyping. Cloth, 195 pages..........- .......-+- 2 00 


{Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt of price. Remit by Express or Post Office 





I FONT FINNS oo a Sean gioe hdos Se:sis ose eeislvieRbervceriebenebeese 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

ON ee ae ee ee cena 8 00 
Maxwell. An a Treatise on Electricity. 6 plates, 54 illustrations....... 2 00 
BE ARNO GE NINN o-oo oop Sin sign Sbi-0is ovsie.eeidscines ea eaededevies ess 2 00 
ECOMNEG,, TOMO BU 1S BOVORNIONE 6 o.cc vccesicccccievcessecceccevnccercccsecces 75 
PeNeeTOR, A. CONRAN OE MINCIIONG, 5c cccsccccesecoscevessccccveseseoescee 1 25 
Merwin. Patentability of Inventions............... PE ee rT eee 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...................+-+- 2 50 
Munro. Electricity and its Uses. Cloth... ......c.cccccccccccsccccsccccccccccecs 1 40 
Murdock. N otes on Electricity and Magnetism. Cloth, 38 illustrations........... 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables..... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations....... 2 50 
Nipher. Theory of Magnetic Measurements ..................0cececcecccecceees 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated................ 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth......... 40 
PUMICE, OPN VeRUMNmtN OO MEER 55 occ 55ic066 oi ao ot csecdinwcueceseecces- 4 00 
—_ sees of Lightning and Means of Defending Life and Property from its 

Whe i 0:s' ora saib as 5 Msin in cis dw SOME eget dae wale, Hisle Uae -d'o Seno ¥b%-06 «0 « 8 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations................. 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ . 3 00 

u. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

NNN chy eee ace agg so Ki6id's:b0ic ww sisns 0-5i0.54'G0%ssGe-ee 64% 1 00 
Rankine. Rules and Tables for Engineers. ...............00seeeceeeceeeeeeeeees 4 00 
Reports of the Committee on Electrical Standards. Cloth.................e0.00-- 8 75 
PUOUONE, BARMNICUBUE OF LECT, V OMNI. 6.6.6.0. .5 6: 0:0 06 06:00 sc dsivecesdiecsecesve3ece%ees 50 
Salomons. The Management of Accumulators ....... 0.0.0... ceccceccececeecee 1 20 
Spang. Treatise on Lightning Protection. Cloth, illustrated..................... 7 
Sprague. Electricity: Its bpenes Sources and Application. Cloth, 650 pages..... 6 00 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations.......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth.............. 60 
Tarn. Magnetism and Electricity. A book for students..... ..............00000- 80 
ho ee ee renee 2 00 
ar Elementary Lessonsin Electricity and Magnetism. Cloth, 168 illustra- 

DU e here Ceo beds eta alae d AO eR EER AEEONE $16: bse Seewree <elnee'euedip eee's's « 1 25 
Thompson. Recent Progress in Dynamo Electric Machinery....................- 50 
Thomson. Electro Statics and Magnetism, ..........ccccccccccscccccccccccccccce 5 00 
EW UMCONNE BONN Sonco dere concpossncsecseceessevcoevesccecsee 50 
emery Lessons in Electricity at the Royal Institute, 1875-6. Cloth............. 1 00 

atson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

Ml ION 9 ois artes oe Raslaralo cians si tiacis bao Rieigd iewsisidibebbaerci-ecsic vvoeee 2 75 
Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages........... $1 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth...............+00- 2 50 
Walch. Table of Relative Weights of Copper Concuctors........ ..ccccccccecccs 10 


Money Order, Postal Note, Draft or Registered Letter. Address 
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An Interesting Letter from Mr. Ferranti, } 
of London, Replying to Dr. Van der 
Weyde. 
To THE EDITOR OF ELECTRICAL REVIEW: 

My attention has just been drawn to the | 
article contained in your issue of the 8th 
ultimo, written apparently by Mr. P. H. 
Van der Weyde, in which this gentleman 
states that the most recent German improve- 
ments in dynamo construction have chiefly 
been in an enormous increase in the size of 
revolving armature to such a degree evenas 
to make it large enough to perform a double | 
function namely, that of the flywheel of the | 
driving engine also, and he refers to the 
alternating current of Girard in France of 
250 horse-power and the Gordon generator, 
and he also refers to the machine of Gans & 
Company of Buda Pesth, of 140 horse-power. 
He then states that all this appears to have 
stirred up the capitalists of London who are 
preparing a colossal central station to light 





up the city. 

Mr. Van der Weyde has evidently not 
kept himself aw courant with the events of | 
the day as he could not, if he had done so, | 
have suggested that London capitalists had | 
been stirred up to attempt their present under- | 
taking, by what had been done by the others | 
towhom he refers. This will be clear to | 
your readers when I point out, that in the 
first place the largest dynamo made by the | 
German company namely, the Helios com- 
pany near Cologne, may be large according | 
to Mr. Van der Weyde’s ideas but it only gives | 
110 horse-power. Now this is a smaller ma- | 
chine than I make, my smallest machine 
being of 150 horse-power capable of lighting 
3,000 ten candle-power lamps, and it is 
foolish to talk of my having copied the ex- 
ample of the Helios machine which has only 
just comé out, when I have had two machines 
running for three years each giving 800 elec- 
trical horse-power or lighting 16,000 ten can- 
dle-power lamps and which machines, as you 
will observe, are about or rather more than 
seven times as large as the ‘‘ big” dynamo to 
which Mr. Van der Weyde refers. 

Secondly, Mr. Van der Weyde speaks of 
Girard’s alternating current dynamo; now 
this I have never heard of except on paper 
and as far as I know it has never got beyond 
the design. Even if it has been constructed 
it cannot be compared in size to the two ma- 
chines I have already referred to and which 
have now been running as before stated for 
some years. 

Then Mr. Van der Weyde speaks of the 
Gordon generator which he says is of still 
larger construction and also of that made by 
Gans & Company. Neither machines ap- 
proach 800 horse-power and it is therefore 
unjust to say that stirred up by the example 
of the machinesto which Mr. Van der Weyde 
refers, London capitalists have gone in for | 
building large machines, and further I may | 
point out that London capitalists have no- 
thing to do with the matter as the machines 
are being manufactured by me and put upon 
the market. Mr. Van der Weyde then also 
goes a good deal beyond the mark when he 
speaks of a 10,000 horse-power dynamo 
which I am now building and which he says 
will give 600,000 incandescent lights ; as Mr. 
Van der Weyde should be aware 10,000 horse- 
power will not give more than 200,000 lights 
of ten candle-power each. A series however 
of these large machines are now being made 
which will together light from 1,000,000 to 
2,000,000 lamps. 

Mr. Van der Weyde then goes on to say 








that this machine will be of the kind sug- 
gested by Sir Wm. Thomson and Alfred 


Thomson, and as constructed by Ferranti. 
Here, again, before this gentleman at- 
tempted to instruct the public, he should 
ascertain the facts, as Sir Wm. Thomson | 
Was the original patentee of a zigzag arma- | 
ture, an armature which is about the same 


date I patented jointly with Mr. Alfred 
Thomson, the two sets of patents ultimately 
being by agreement worked together. So 
far as Mr. Alfred Thomson is concerned, his 


name was inserted merely asa trustee for | 


me, as I was at the date of the patent under 
age, and Mr. Alfred Thomson is the last 


man to attempt to pose asthe inventor of | 


the machine referred to, or as a scientific 
expert. And he had as much to do with the 
invention as you had. 

Mr. Van der Weyde then goes on to speak 
of this first zigzag machine, as shown in the 
Aquarium, being very unsatisfactory, stat- 
ing that it developed great heat, and was 
more wasteful than any other machine there. 


This statement is untrue. The machine ! 


lect al Revitry ‘ 
Elec ri VNEY. 


Fie. 
SysTEM. 
shown at the Aquarium in 1883, was perhaps 
a high speed machine as we consider things 
at present, but it was out and away the most 
economical and mechanically perfect ma- 
chine that had ever been thought of up to 
that date. There are a large number of this 
type of machine now running in this coun- 
try; they have given universal satisfaction, 
and though have been running for years, 
they havenot cost one shilling for repairs. 
But Mr. Van der Weyde’s inaccuracies do 
not stop here ; the machines that are being 


| made of 10,000 horse-power are in no way 















2.—THE,;PRESS USED IN THE HOLLERITH TABULATING 


Electrical Exhibitors at the Paris 
Exposition. 


The following comprises the names of 
companies and individuals who have applied 
| for exhibition space at the Paris Interna- 
tional Exposition : 

Crocker & Wheeler, New York, electric 
motors. Charles Colné, electrical batteries. 
Carl Hering, Philadelphia, electrical appli- 
ances. Charles Dion, electrical appliances. 
Heisler Electric Company, of St. Louis, elec- 
tric lighting apparatus. American Grapho- 
phone Company, New York. American 
Bell Telephone Company, Boston. J. Harris 

— Rogers, visual synchro- 
nism. F. Benedict Herzog, 
electrical signaling appara- 
tus. Lieut. F. J. Patten, 
telegraph and other elec. 
trical appliances and 
metres. Connolly Bros., 
Washington, telegraphic 
apparatus. Cobb Vulcanite 
Wire Company, Wilming- 
ton, Del. James N. Chis- 
holm, Prof. Gray’s telauto- 
graph. Munson lightning 
conductor, Indianapolis, 
Ind. Elmer A. Sperry, 
Edison Electric Light 
Company, electric lighting 
apparatus. Thomson Elec- 





tric Welding Company, 
Boston, Mass. 
ese 


The “ Faraday * in Demand. 

The Mexican Telegraph Company, with 
headquarters at the City of Mexico, has ar- 
ranged for a new cable across the Gulf. The 
Texas end of the company’s lines was _re- 
moved from Brownsville to Galveston some 
years ago. Its connections are through the 





has wires across the Isthmus of Tehu- 
antepec, and business has so increased as _ to 
require additional facilities—hence the new 





Fic. 1.—Tue Houierira Evecrric TABULATING SysTEM.—See page 2. 


like the original zigzag machines. They have 
not zigzag armatures, they are a completely 


| cable which will be completed to Galveston 


| about the 10th of next month. 


South American Telegraph Company which | 








| 


The laying | 


vor anand astly superi Mage: 
new invention, and are vastly superior to | 41) be commenced the present month, at | 


the old machine. 
In justice to myself, Iam bound to call 


| Coatzacoalcos, 200 miles south of Vera Cruz. 


your attention to the various points referred | From that point to Galveston is about 1,000 | 


to in this letter, and I answer that it will 


| afford Mr. Van der Weyde great pleasure to 


find that his inaccuracies have been pointed | 
| pool December 28, for her new field. The 


out and corrected. 
Yours respectfully, 
S. Z. DE FERRANTI. 


London, England, Jan. 5, 1889. 


| miles—the length of the cable, which weighs 
| about three tons to the mile, and the ‘‘ Fara- 
day” is todo the work. The vessel left Liver- 


| ‘* Faraday” laid the two French Atlantic 
| cables, the two Gould cables, and the cable 
| for the N. 8. Cable Company. 


THE ELECTRIC CLUB. 


An Able and Highly Interesting Address 
by Mr. E. N. Dickerson, of New York. 





THE FIRST CLUB MEETING OF THE NEW 
YEAR LARGELY ATTENDED—THE AD- 
DRESS AND THE DISCUSSION. 

If all the monthly meetings of the Electric 
Club during the year 1889 are as largely 
attended and as greatly enjoyed as the Jan- 


| uary meeting, the members of the Club will 


indeed have reason to be proud of their 
young organization. The first meeting of 
the New Year was held Thursday evening, 
January 17th, and an attendance that filled 
the large double parlors and overflowed in- 
to the adjoining rooms greeted the speaker 
of the evening, Mr. E. N. Dickerson, the 
eminent patent lawyer of this city. A 
number of out-of-town members were 
present, among them 8S. A. Duncan, 
E. G. Acheson, of Pittsburgh; Geo. F. 
Porter, Philadelphia; C. J. H. Wood- 
bury, Col. C. M. Ransom, R. F. Ross, Bos- 
ton; W. A. Kriedler, Chicago; Chas. E. 
Chapin, Hartford; H. D. Stanley, Bridge- 
port, and Capt. A. E. Prorkowski, Imperial 
German Army. Among the New York mem 
bers were Capt. Henry Erben, U. 8. N., 
Lieut. F. W. Toppan, U. 8. N., Lieut. Ross, 
U. 8. N., H. L. Storke, O. E. Madden, Chas. 
W. Gould, Henry A. Reed, John A. Seeley, 
Chas. W. Spear, H. L. Lufkin, 8. 8. 
Wheeler, John C. Tomlinson, Geo. B. Cog- 
geshall, Henry Hine, Geo. T. Manson, Geo. 
Worthington, Cyrus O. Baker, Jr., Dr. 
Otto A. Moses, E. T. Gilliland, Geo. M. 
Phelps, C. H. Barney, Walter C. Kerr, W. 
D. Dickey, W. H. Baker, A. V. Garratt, H. 
C. Adams, J. P. McQuaide, 8. M. Young, 
W. L. Candee, E. N. Dickerson, E. N. 
Dickerson, Jr., W. H. Fleming, T. Grim 
wood, E. M. Hamilton, F. J. Hovey, 8S. M. 
Hamill, Jr., W. H. Johnstone, Thos. L. 
Scovill, P. H. Alexander, B. B. Nostrand, 
Jr., A. F. Stanley. 

The meeting was called to order at 8.30 
o'clock, by Mr. E. T. Gilliland, first vice- 
president, and Mr. E. N. Dickerson was in- 
troduced. The speaker was in the happiest 
of moods, and was evidently speaking on a 
subject with which he was not only familiar, 
but one in which he took the most lively and 
enthusiastic interest. Applause greeted him 
on many occasions. In the discussion which 
followed, animated as it was at times, the 
best of good nature prevailed, and when the 
meeting adjourned it was with a unanimous 
vote of thanks to Mr. Dickerson for his ad- 
mirable lecture, so pleasantly and graphically 
delivered. 

The appetizing little supper, set out by the 
Club’s management, which all present en- 
joyed after the meeting, was a woe 
sociable and pleasant affair. Mr. Chas. W. 
Gould; of the Board of Managers, gener- 
ously remembered that this was the first 
meeting of the new year, and as his good 
wine went around was compelled to respond 
to a toast which he did most wg ; 

We present the address and the discussion 
in full below : 





The Steam Engine—Its Principles, its 
Development, its Future and 
Perfection. 

Gentlemen of the Electric Club: 

In the year 1830 our great countryman, 
Professor Joseph Henry, who was the pio- 
neer discoverer in electro-magnetism in this 
country, after a series of brilliant investiga- 


| tions of the principles of electricity, pro- 
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duced the first electro-motor ever known to 
man, and prophesied that future discoveries 
would be made which would render the prin- 
ciple then exhibited available and valuable. 
At that ‘time galvanic electricity was pro- 
duced only by the combustion of zinc in gal- 
vanic batteries, and Professor Henry pointed 
out that so expensive a fuel as zine could not 
compete commercially with coal for the gen- 
eration of power, and that, therefore, the 
electro-motor must be limited in its uses to 
cases where some special convenience would 
compensate for the increased expense. 

In 1831 Professor Henry in this country, 
and Faraday in England, almost simultane- 
ously, but independently of each other, dis- 
covered that electricity could be produced 
in indefinite quantities by the combination 
of horse-power with a magnet; and elec- 
tricity thus produced was called magneto- 
electricity. This, the greatest of all the dis- 
coveries in electricity, opened the door to an 
unlimited application of power for its pro- 
duction, and it was left to ingenious electri- 
cians to invent forms of apparatus by which 
in the most effective and ecomical way, the 
desired result could be accomplished. 

The most important improvement, and 
which has practically superseded all others 
in the devices for developing the principles 
established by the discoveries of Professors 
Henry and Faraday, was made by Pacinotti, 
whose apparatus, modified subsequently by 
ingenious inventors, is now in universal use, 
producing practical results so near to the 
theoretical ones that more than 90 per cent. 
of the power expended upon the generating 
machine reappears ir the form of electricity. 
leaving less than 10 per cent. to be saved (if 
it can be saved) by other improvements. 

Founded thus upon the discoveries of the 
scientists, and practically applied to the arts 
by the inventors, a complete system for the 
creation and distribution of power thro igh 
the intervention of electricity has sprung up, 
occupying the attention of thousands of 
skilled and scientific men, giving employ- 
ment to hundreds of thousands of operators, 
and conferring upon humanity inestimable 
blessings. So far as we now know, this 
whole system depends upon the steam en- 
gine; and it must continue to depend upon 
that means for generating power until, in the 
future, the discovery shall be made of some 
means of converting the heat of combustion 
directly into electricity without the interven- 
tion of any other agency. When that is 
done—and it is entirely within the laws of 
nature—then the steam engine will disap- 
pear in connection with the generation of 
electricity ; but until that is done, the steam 
engine is the important factor in the problem, 
and therefore is a subject of. great interest 
to you, as electricians, both in a scientific 
point of view and in its practical application; 
and because of this connection you have 
honored me with your invitation to speak to 
you to-night on the subject of the steam en- 
gine, its past development, its present capa- 
city, and its future limitations. 

The subject is so large a one that within 
the compass of a single lecture it is impos- 
sible to do more than to give you an outline 
of its history, and the principles upon which 
it operates, and which limit its capacity. 

The first steam engine of which we have 
any knowledge (although, indeed, if the re- 
cords had not perished we should have known 
much more on the same subject), was made 
by Hero, of Alexandria, more than two 
thousand years ago. It was a perfectly prac- 
tical operative machine, and has been in use 
within a very recent period for the purposes 
of driving saw mills. Its principle is that of 
tangental reaction—the steam escaping tan- 
gentally at the periphery of a revolving 
wheel. Shortly after Hero’s date, the pro- 
gress of science and art, which had been 
very great in Alexandria, was arrested by 
that flood of ignorance and superstition, which 
for ages chained down the intellect of man ; 
and until Lord Bacon shed the light of his 
genius upon the world, philosophy and reli- 
gion were united in despising the practical 
arts of life, by which the physical condition 
of humanity is improved, and, as a conse- 
quence, its intellectual capacity developed. 

Under the new impulse the steam engine 
again appeared, but was used chiefly for the 
purpose of pumping water, until James 
Watt, about a century ago, took up the sub- 
ject, and brought to bear upon it one of the 
greatest and most profound intellects which 
has ever been directed to the practical subordi- 
nation of the laws of nature to the wants of 
man. The progress which he made was 
marvelous. He discovered all the laws 
which we now know with almost perfect 
precision, and he showed us how to apply 
them to produce results in almost perfect ac- 
cordance with those laws under which steam 
must act. 

Let us catalogue what this great genius 
did. He discovered the essential truth that 
steam must be condensed in a vessel other 
than the cylinder it is used to produce 
power, as had formerly been done; and he 
invented the application of the air pump to 
the condenser in order to make a true steam 
engine—that is, an engine from which the 
air is excluded and in which the piston 
works between two vessels, the boiler and 
condenser, each of which contains steam, 





but of different pressures, the power result- 
ing from that difference. 

He invented two forms of condensers—the 
‘* jet condenser,” in which the steam is cooled 
by a spray of cold water injected into it, to 
be used when fresh water is available ; and 
the ‘‘ surface condenser,” in which the steam 
is separated from the cold water by a thin 
partition of metal, and is condensed by con- | 
tact with the cold surfaces. Without this 
last invention our modern steamships could 
not carry high steam in their boilers, and 
could not attain their wonderful speed. 

He discovered the law under which steam 
used expansively increases its power in a cer- 
tain ratio; and he invented the best form of 
cut-off for utilizing this discovery known to 
man, until it was improved upon the same 
principles by Mr. Sickles, of this city, in 
1842. 


~ 


He invented the ‘‘ indicator,” an instru- 









Be 





AN 
Fert 
iA 


a2 
a - 
Sexe 






nw man 
BEDE IES See le ie Pl 
Somnieen 
SERASARUSERSRARA 
SUMS 
"a sy) 





convert the potentiality of combustion into 
dynamic energy ; and that steam engine is 
the best which can obtain the most power 
from the least coal. In the eternal cycle 
which with God began, force in a protean 
form remains constant ; and whether it is 
applied to the uses of man, or whether it is 
expended in some useless or injurious effect, 
depends upon how nearly imperfect man can 
obey the laws of nature in dealing with it. 
You, gentlemen, are dealing with one form 
of force which has eluded thus far all inves- 
tigations into its substance ; but it is but one 
section in the cycle, and is necessarily 
coupled to what precedes and what suc- 
ceeds it under the immutable laws of the 
correlation of energy. You and your prede- 
cessors have dealt with this form of force as 
it has passed through your hands with wen- 
derful success. The talent that has been 
given to you has not been wrapped in a nap- 
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Fig.63.—THE Counters, 


ment which gives usa graphic representa- 
tion of the forces exerted by the steam, and 
proves the truth of the laws he discovered. 

He invented the ‘‘ single poppet: valve” 
for admitting and excluding steam from the 
engine, which is theoretically perfect, and 
without which it is almost impossible to make 
an engine give the full value of the steam 
used in it. There ought to be a statute in 
the interests of humanity, requiring all en- 
gines to use it when the rate of speed is not | 
so high as to compel the use of the inferior 
slide valve: in the interest of humanity, I 
say ; because it would save a vast amount of 
coal in the ground for future generations. 

He invented the steam jacket to surround 
the cylinder with an envelope of hot steam, 
in order to preserve the heat of the steam 
within, while expansion is occurring and giv- 
ing out power. 
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kin and buried in the ground. It may be 
truly said to you ‘‘ Well done good and 
faithful servant ;” for you have converted 
dynamic energy into electricity, and deliv- 
ered it for conversion into light or some 
other form of force almost unimpaired. 
You have lost by the way less than one- 
tenth of the force that has been committed 
to you for transference ; and it is difficult to 
imagine greater perfection than that. But 
those who have had to deal with the trans- 
ference of force through the steam engine 
stand almost in the exact reversed condi- 
tion ; for they transfer hardly more than ten 
per cent. of the power and lose 90 per 
cent. ; whereas you transfer 90 per cent. 
and lose but ten per cent. 

When the Great Creator, in the construc- 
tion of this world, separated the carbonic 


| acid of chaos into its two constituents, and 


Fie. 4.—Tue Sortine Box. 


He invented the ‘‘fly-ball governor” for 
maintaining uniform speed. of the engine un- 
der various conditions of load and pressure. 

And he invented a great number of sub- 
ordinate details, tco numerous to mention 
here ; and, as if to admonish the world not 
to depart from these principles, he invented 
the ‘‘ copying press” now in common use 
every where. 

When he died he seems to have left no | 
successor capable of appreciating the discov- | 
eries he made; and for a generation after | 
his death the art of producing power from | 
fuel by the intervention of a steam engine | 
retrograded, so that less power was obtained 
from a pound of coal consumed than could | 
be obtained by the use of methods invented | 
and fully explained by James Watt. 

The problem of the steam engine is to | 


, expended in separating them. 


stored away the carbon for the use of man, 
while the oxygen was liberated in the en- 
velope of the earth, ready to again combine 
with the carbon, and again produce the force 
which had been expended in disuniting them, 
the problem presented to imperfect man was 
the production of so much force, by again 
uniting these dissevered elements, as had been 
é The plain in- 
junction given to him is—be economical of 
these resources, for they are limited. The 
coal deposits when once exhausted cannot be 
renewed ; and the existence of civilization on 
the earth in its present form depends upon 
the supply of available carbon. The new 
application of it to the generation of elec- 
tricity makes a still further demand upon 
that supply ; and as we look into the distant 
[Continued on page 10.] 
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THE VALUABLE INVENTION OF MR. HERMAN 
HOLLERITH, OF WASHINGTON, AN AID 
TO RAPID COMPILATION. 


The time for taking the eleventh census ag 
required under the Constitution is rapidly 
approaching, and we think it of special ip- 
terest to call attention to some facts connec. 
ted with an enumeration of a population of 
over 60,000,000, and to point out how Elec. 
tricity may be employed in facilitating such 
an undertaking. 

Within a few days after the first Monday 
of June, 1890, there will be deposited in the 
office of the Superintendent of Census, at 
Washington, certain records relating to the 
entire population of the United States. Re 
garding each person these records will con- 
tain the age, sex, race, conjugal condition, 
relationship to head of family, birthplace, 
birthplace of father, birthplace of mother, 
occupation, whether the person can read or 
write, whether deaf, dumb, blind, insane, 
idiotic, etc. To form some idea of what such 
a record means, let us suppose that the data 
for each person be written in a single line 
across a strip of paper and that such lines are 
exactly one-half inch apart; it would then 
take a strip of paper fully 500 miles long to 
contain the records relating to population at 
the next census. 

From these records it is necessary to com- 
pile the various population statistics. To do 
this by the ordinary methods, the records 
must be gone over and over, first tallying or 
tabulating the facts relating to one class of 
statistics and then the next, until all the 
desired information is obtained. With each 
census the demands for more complicated 
combination and greater detail in the various 
tabulations grow more imperative, so that 
not only have we to consider the increased 
expense due to increased population, but also 
the greater per capita cost of compilation due 
to greater detail required. In the tenth 
census the expenses of the office of Superin- 
tendent at Washington amounted to $2,385,- 
999.50. Though this, of course, included 
many other expenses, a very large part was 
used simply for the population tallies, and it 
must be remembered that not by any means 
was all the valuable or desirabte information 
contained in the enumerators’ returns tabu- 
lated. Thus to-day it is impossible to obtain 
any statistical information regarding the con- 
jugal conditions of our people, though the 
full data regarding this is contained in the 
returns of the tenth census. In other words, 
the enumerators’ were charged with collect- 
ing much valuable data, thus incurring con- 
siderable additional expense, which data was 
never tabulated probably for no other reason 
than the expenses involved and the time re- 
quired to do such work by the ordinary 
methods. 

If we add to the expense of tabulating the 
population statistics of the tenth census the 
addditional cost due to the increase of popula- 
tion from 1880 to 1890, and the expense of the 
additional tabulations which should be made, 
it becomes apparent at once what a large sum 
is involved in the proper tabulation of the 
population returns at the eleventh census. 

Not only ought cost to be considered, but 
we must also consider time and, above all 
things, accuracy. 

Any one familiar with the work of com- 
piling a census, must admit the need of some 
improvement upon the traditional methods 
of making tally marks in small squares, and 
then counting and adding these tally marks. 
Is not this the merest mechanical work ? 
Cannot the records be written in such a way 
that a machine could read and tally them ? 
The following method and apparatus has 
been devised to accomplish this result, and 
is the work of that very capable and inge- 
nious young scientific worker, Mr. Herman 
Hollerith, Washington, a well known mem- 
ber of the Electric Club of this city. 

This method consists, essentially, in first 
recording the date relating to each person by 
punching holes in sheets or strips of electri- 
cally non-conducting material (paper), and 
then counting or tallying these data either 
separately or in combination by means of 
mechanical counters operated by electro- 
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magnets, the circuits through which are con- 
trolled by the perforated cards or strips. 

As this method has just been adopted in 
the office of the surgeon-general, U.S. A., 
for compiling the army health statistics, and 
as this apparatus is essentially the same as 
would be used for compiling a census, a 
brief description of the apparatus there used 
will be given : 

Reports are received each month from 
each post of the army, giving certain data 
regarding every person on sick report dur- 
ing the month. These reports, therefore, 
correspond to the enumerators’ returns of a 
census. Each record is transcribed by 
punching, toa manilla card, 6°g by 3 inches, 
printed with the diagram shown in figure 1, 
the number of the corresponding record hav- 
ing previously been written on the card for 
the purpose of identification. The region, 
the division of the region, the particular post, 
and the month to which the record relates, 
are recorded on the card by punching one of 
the spaces in each of the four divisions across 
the end of the card. As these four punch 
holes will be the same for all the records of 
a given report, a special machine is arranged 
which punches all four holes through four 











or five cards at one operation, thus reducing | 
the labor involved toa minimum. In case} 
of a census, similar holes would be punched | 
to designate the supervisor’s and enumera- 

tor’s district to which the particular card | 
related. These holes serve positively to lo- 

cate acardinits proper district. A card 

misplaced among a thousand, can be readily 

detected by the fact that one or more of 

these holes would not correspond with bal- 

ance of the cards. This is a most important 

consideration, for ifan ordinary card were | 
misplaced among 60,000,000, it would be 
practically impossible to locate it, while, by 
the present method, it will detect itself. 

The cards are now placed one by one in a 
machine arranged with a keyboard corres- 
ponding with the letters and numbers on the 
printed card, and the given record is trans- 
cribed to the card by punching the corres- 
ponding spaces in the various divisions of 
the card. The card is arranged in general 
comformity with the records sothat, begin- 
ning at the right, we punch for the rank, the 
arm of service, the age, therace, the national- 
ity, length of service,the length of residence at 
the post, whether the disease was contracted in 
the line of duty or not, whether admitted to 
sick report during the month or during a 
previous month, whether admitted from field, 
quarters or other source, the disposition of 
the case, or whether remaining under treat- 
ment, whether treated in the field, quarters 








having one corner cut off diagonally to pro- 
perly locate the card in the subsequent 
operations. 

To tabulate the facts recorded on these 
punched cards, the mechanism shown in 
figures 1, 2,3 and 4, is used. The press shown 
in figure 2 consists of a hard rubber bed 
plate provided with suitable stops or guides 
against which the cards are successively 








Fie. 5.—DraGraM OF SortTinG Box. 
placed. The bed plate is formed with a number 
of holes or cups, corresponding in numbers 
and arrangement with the spaces on the card, 
each of which is partly filled with mercury 
and connected with a binding post on the 


back of the frame, Above the hard rubber 
plate is a reciprocating box provided with a 


number of projecting, spring-actuated, con- 
tact points corresponding in pesition with 
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armature of a suitable magnet, E. These 
magnets, E, are connected with the bind- 
ing posts of the press according to 
the data by which the cards are to be as- 
sorted. When acard is put in the press, the 
armature, A, corresponding with the given 
record is attracted, thus releasing the cor- 
responding lid, L, which remains open un- 
til the card is deposited in that division and 
the lid again closed by hand. This is done 
with the right hand, while, with the left 
hand, another card is being placed in position 
in the press. The sides of the sorting box 
are hinged to permit the easy removal of the 
cards when assorted. The sorting of cards 
can, of course, be done while, at the same 
time, counting any desired group or groups 
of facts. 

When it is desired to count or sort the 
cards according to combinations of data, 


| ordinary pony relays are used to control the 


circuits through the magnets of the counters 
or sorting box, as shown in the diagram, 
figure 6. This diagram represents the 
arrangement of circuits when it is desired to 
sort or count the cards according to combi- 
nations- of age, sex and general nativities. 
The counter or sorting box magnets are con- 
nected in circuits controlled by the relays as 
shown, the latter being connected with the 
binding posts of the press as indicated. 
When, for example, a card punched for 
native, white and male is placed in the press, 
the corresponding relays are actuated, thus 
forming a secondary circuit through the 
magnet native-white-male, thus operating the 
corresponding counter or sorting box. 

In this manner any desirable or possible 
combinations of the data 
recorded on the cards may 
be tabulated. For the 
more complicated combin- 
ations special relays with 
multiple contact points are 
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constructed. By a little 
study, however, it will 
generally be found that a 
scheme can be arranged 
which will bring the most 
complicated tabulation into 
a comparatively simple 
mechanical arrangement. 
If, for example, we have 
10 facts, each of which 
should be tabulated in 
combination with 10 other 
facts,we have 100 combin- 
ations which would re- 
‘quire that number of 
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Fic. 6.—DIAGRAM OF COMBINATION SortTING Box. 


the centers of the mercury cups. When a| 
card is placed in the press, and the handle | 
brought down, these pins will form circuits | 
corresponding with the punched record. 
Arranged in a suitable frame, as shown in 
figure 3, are a number of counters, each 
capable of registering to 10,000. These | 
counters are about 3 inches square, are 
readily removable and are actuated by | 
electro-magnets terminating in binding posts | 
on the back of the counter frame. 
To tabulate any of the facts recorded on 
the cards, it is only necessary to connect the 
corresponding binding posts of the press with 
the binding posts of the counters, and then 





counters. If, however, we 
first sort the cards accord- 
ing to the first series of facts, which can be 
done while tallying other data, and then 
count the second series of facts on 10 count- 
ers, we obtain the same result. 

As this work is entirely mechanical, such 
checks can readily be arranged as to secure 
absolute accuracy in the results. 

In this article reference has only been 
made to the population statistics of a census 
and the army health statistics. This method 
however, is directly applicable to many other 
forms of statistical compilations, among 
which may be mentioned the statistics of 
registration of births, deaths and mar- 
riages. 
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or hospital, the order of the disease, the | 
number of the particular disease in that order, 
and finally the number of days treated. In 
this manner we obtain a complete record | 
which will answer mechanically all ques- | 
tions which can be put to it. If desired, these | 
punched record cards can easily be read and | 


verified, by simply placing them over printed | 





Fig. 7.—D1IaGRAM OF RECORDING CARD. 


pass the given cards, successively, through | 
the press, when the results will be shown | 
directly on the counters. The number of | 
facts thus recorded at one operation is only | 
limited by the number of counters which | 
are used. 

If, while we are thus tabulating certain | 


or arrange the car@s according to any de- ' 
sired data, as, for example, the arms of 


San Jose, Cal.—San Jose Natural’Gas and 
Oil Company; stock, $100,000. _F. Brassey, 
W. G. Hawley, C. M. Schiele, E. M. Short- 
ridge, C. F. Fleming, C. M. Wooster, C. C. 
Smith, incorporators. 

Washington, D. C.—The Columbia Phono 
graph Company of the District of Columbia, 
Maryland and Delaware, has organized with 


| facts, it is desirable at the same time to sort | a capital of $120,000, using, leasing and sell- 


ing phonographs and graphophones. The 
incorporators are William Walter Phelps, 


forms, perferably of a different color than | service, the sorting box shown in figure 4 is | Andrew Devine, William Herbert Smith, 


the card itself. It is, of course, apparent | 
that a printed card can be punched with an | 


ordinary conductor’s punch, or that we can | 
use with a keyboard punch, a blank card, 


employed. This box issuitably divided into | 
twenty compartments, each of which is | 
closed by a lid L, (see diagram, Fig. 5. 


held against the tension of the spring, | 


S, by the catch, A, the latter forming the | 


Edward D. Easton, Aaron Johns, Chapin 
Brown, John P. Jeffries, and Mills Dean. 
Officers were elected asfollows: President, 
Edward D. Easton; treasurer, William Her- 
bert Smith; secretary, A, Johns, 














Brooklyn. N. ¥.—The Edison Electric 
Illuminating Company has increased its cap- 
ital stock from $500,000 to $600,000. 


Camden, N. J.,—Articles of incorporation 
were filed by the Fuel Patents Company, of 
Camden ; capital, $120,000, of which $1,000 
is said to be paid in. 


Birmingham, Ala.—The Merchants Elec- 
tric Light and Power Company, of Birming- 
ham, Ala., is organized ; capital, $20,000; 
with Judge Winkley and others. 


Philadelphia, Pa.—The Eighth Street 
Electric Light Company. of Philadelphia; 
capital, $10,000. The James A. Fields’ 
Shoe Company, of Philadelphia; capital, 
$100.000. 


Milwaukee, Wis.—The Champion Auto- 
matic Fuel Economizer Company, of Mil- 
waukee; capital, $30,000; incoporators, 
Edward W. Vinson, Oscar H. Pierce and 
Charles D. Kendrick. 


Quincy, I1l.—The Quincy Plating & Manu- 
facturing Company, at Quincy ; capital stock 
$3,000 ; for plating (electro) and general 
manufacturing ; incorporators, 8S. P. Bartlett, 
A. B. Fanna, and George W. Ascough. 


Milwaukee, Wis.—The Wisconsin Storage 
Battery Company, of Milwaukee ; capital, 
$10,000 ; incorporators, DeWitt Davis, H. H. 
Stafford, A. G. Weissert and H. T. West; 
object, the manufacture of storage electrical 
batteries. 


Milwaukee, Wis.—Articles of association 
were filed by the Wisconsin Automatic Fire 
Service Company, of Milwaukee, with a 
capital of $100,000. The incorporators are 
George E. West, George Knowles, Jr., and 
Frank G. Biglow. 


Beaver, Co., Pa.—The Brady’s Run Fire 
Clay Company, of Beaver cou:ty, capital, 
$40,000. The stockholders are R. M. Downie 
and J. R. McKee, and T. L. Kennedy, New 
Brighton; A. Stewart, West Bridgewater, 
and E. N. Bigger, Beaver. 


Newark, N. J.—The Continental Dynamo 
Company. The incorporators are: Charles 
Schumacher, Charles Stern, and Victor 
Scholler. The capital is $20,000, and the 
object of the company is the manufacture of 
machines for the distribution of electricity. 


Camden, N. J.—The Blair Manufacturing 
Company; organized by Camden and Phila- 
delphia capitalists to manufacture machin- 
ery and tools, filed articles of incorporation 
yesterday. The organizers are Joseph F. 
Blair, of Camden; J. H. Lorimer and Wil- 
liam H. Milliken, of Philadelphia. The capi- 
tal stock is $20,000. 


Camden, N. J.—The West Jersey Electric 
Light, Power and Heating Company, 
capital stock $25.000. of which $1,000 is 
said to be paid in. The object of the com- 
pany, it is said, is to establish a plant and 
furnish electric lights for Merchantville. 
The incorporators are G. Harvey Knight 
Reynold T. Hall, of Merchantville; Martin 
Van Harlinger and George R. Waite and 
Theophilus T. Kechlen, of Philadelphia. 


Augusta, Me.—Mr, Fogg of Portland pre- 
sented an act to incorporate the ‘‘Commercial 
Telegraph Company” of Maine. The in- 
corporators are H. 8. Osgood, 8. R. Small, 
W. T. Cobb, Charles A. Arnold, 8. L. Lar- 
rabee, Fred N. Dow, William Engel, Henry 
Russell, E. J. Slattery, George C. Wing, 
William D. Pennel and P. O. Vickery. 
They ask for all the rights pertaining toa tele 
graph company, with the privilege of string- 
ing wires along the public highways or 
railroads. The capital stock is named at 
$100,000, and they ask the right to issue 
bonds for $50,000. 
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The anopymous scandal-monger is abroad 
in New York electrical circles: And what a 
dirty creature he is ! 





This is the time of year when the untutored 
legislator attacks all forms of monopoly, so- 
called, and his loudest and longest and most 
unintelligent cry is against the innocent 
looking telephone. 





The communication in this issue from that 
rising young inventor, 8. Z. de Ferranti, of 
London, will be read with interest by all our 
readers who are keeping informed on electric 
light work abroad. 





Our city authorities should put danger 
signals over all electrical subway man-holes. 
Then when the unwary passer-by is hurled 
against Trinity’s spire, he or his heirs won’t 
have so strong a suit for damages, 





The parent electric light companies of the 
United States are apparently realizing 
the valuable territory for supplying incan- 
descent light confined within the limits of 
our own Manhattan Island. 





That the storage battery is destined to play 
an important part in the electrical develop- 
ment of the future we think all will admit, 
and renewed interest in this branch of the 
industry is very evident. Several new bat- 
teries have been recently announced. 





An impatient citizen of Chicago is suing 
for $10,000 damages because he didn’t get the 
electric light. We did think there were 
enough electric light men in Chicago to re- 
lieve his sufferings. "When a man wants the 
electric light that bad, he ought to have it. 





The proceedings of the last convention of 
the National Electric Light Association are 
now being sent out in pamphlet form to the 
members of the Association. Itis a valu- 
able work, clearly printed, and most con- 
veniently indexed, and has evidently been 
carefully and intelligently edited by Secre- 
tary Garratt. 





State Senator Rannell, of Ohio, proposes 
to have all Buckeye criminals executed by 
electricity. Of course the senator knows all 
about electricity, and does not need our ad- 
vice ; still we would respectfully suggest 
that it might be well to wait and see what 
the result will bein New York State, where 
the experiment with this method of executing 
criminals is on trial. 





The bill to regulate the rental of tele- 
phones in the State of Ohio has been de- 
feated. The result of such foolish legisla- 
tion in the neighboring State of Indiana was 
evidently too fresh in the minds of the Ohio- 
ans. One representative very sensibly said 
that ‘‘ the legislature had no more right to 
regulate telephone charges than the fees of 
the attorneys.” 





An exchange from Jamestown, N. Y., 
says the citizens are contemplating the pos- 
sibility of putting in another electric light 


plant, provided the existing electric light 
company will let them know if there is a 


profit in the business, how the company is 
managed, etc.,etc. Fora case of compre- 
hensive and coagulated gall, commend us to 
this new citizens’ movement. 





Another electrical subway man-hole blew 
up in this city last Saturday. Fortunately 
no one was killed, and damages did not ex 
ceed, it was estimated, $1,000. This amount 
of course does not include the scare that the 
people of the neighborhood experienced. 
They thought it was an earthquake or a gas 
house explosion, similar to the one that so 
badly frightened half of Brooklyn a few 
days before. 





That pretty little scheme, called the Triple 
Thermic motor is receiving free advertising 
in the columns of the N. Y. Daily Press 
and other city journals. There has always 
been an air a la Keeley about this now some- 
what ancient motor scheme, and we are glad 
to be able to say that we never permitted the 
company’s claims to be presented in the ad- 
vertising columns of the Review ; sorry that 
some of our contemporaries cannot say the 
same. 





From the sound of preparation that we 
hear, it is evident that the Electric Light 
Convention in Chicago next month will be 
the largest and probably the most important 
in the history of the Association. In addition 
to the reports of regularly appointed com- 
mittees, a number of timely papers will be 
presented and discussed. The question of 
burying the electric light wires will un- 
doubtedly be a prominent topic, and a valu- 
able report is expected from the committee 
having the matter in charge. Every one at 
all interested should be present. 
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MR. DICKERSON ON THE STEAM 
ENGINE. 

The paper entitled ‘‘ The Steam Engine, 
its Principles, its Development, its Present 
Capacity and its Future Perfection,” which 
was read by Mr. Edward N. Dickerson at 
the last regular monthly meeting of the 
Electric Club, January 17, 1889, and which 
we plint in full in this issue, is a remarkably 
clear and concise summary of historical 
facts, a recital of the present state of the art 
and a conservative prophesy as to the future 
of the chiefest engineering factor which 
must ever go hand in hand with the devel- 
opment of electro-dynamic machinery until 
such time as inventors shall convert the 
energy of disassociated carbon directly into 
electricity, without transmutation through 
the energy of physical motion. Thoroughly 
informed on the historical side of the ques- 
tion, the essayest of the evening led his 
audience through that portion of his subject 
down to the hard cold facts of steam engin- 
eering difficulties of the present hour, with 
especial reference to the present knowledge 
of the theoretical possibilities of the steam 
engine, and to some of the more disputed 
points in construction wherein modera en- 
gine builders have departed from the earlier 
types of James Watt, with questionable 
results, 

This paper called forth an interesting dis- 
cussion on some points of engine construc- 
tion, notably the comparative merits of 
single and balanced puppet valves and their 
economic relation to slide valves. 


A FASCINATING TELEPHONE 
SCHEME. 


Every few minutes some brilliant indi- 
vidual comes up from the sea or out of the 
woods with a scheme to do away witb the 
telegraph, who says he will make stacks of 
poles into fence posts; turn millions of 
miles of wire into hoop skirts and rat traps, 
make relays,sounders and keys into window 
weights and door step dogs, while telegraph 
men will be cast adrift. 

Such an eruptive fever of discovery has 
just broken out, and in a comparatively short 
time a sydicate of Eastern capitalists con- 
templates entirely net-working the United 
States and Canada with an electrical seine 
of—harbed wire fence. 

The starting place is Chicago. Commenc- 
ing at south Chicago, 1,794 miles of this new 
form of conductor will be erected on the B. 
and O. Railroad, as fencing steel posts are 
to be used in place of cedar, and five par- 
allel wires will be strung. The top wire is 
insulated and “charged” with electricity, 
and as it passes through an underground 
conduit at crossings and through.cities, a 
continuous line is formed between Chicago 
and Baltimore. 

All along the line this wireis to be tapped 
and connected with telephones, designed and 
constructed for long-distance telephoning, so 
that telephone communication will be guar- 
anteed and easy of accomplishment between 
any two points on the line. More than that, 
the engineer of every train or locomotive 
will have a handy telephone operated with- 
out battery or call bell. In the event of an 
accident the engineer hangs his telephone on 
the top wire of the fence, grounds the instru- 
ment by running a wire into the earth, and 
sits down on the grass while he receives 
orders from the train dispatcher. 

Such a line as the above is the spinal cord, 
so to speak, of a system of electrical nerves 
ramifying the whole district for miles either 
side the railway. 

The syndicate suggests that all the farms 
in the country be divided by a well-built 
electrical fence, and that these be so con- 
nected that not only with his neighbor, but 
with anybody, anywhere from New York to 
San Francisco, as easiiy as he can now 
wink at his neighbor’s pretty wife, the hon- 
est granger can transact business or simply 
listen to the gossip down at the ‘‘ store” on 
rainy Saturdays, and save the ‘‘ wear and 
tear, the mud and swear” of the weekly 
trip. 

A contract has been closed with the mul- 
tiple contact telephone of the D’Unger 
pattern, for 250 complete instruments by 
May 1, and the D’Unger Company agrees to 
take care of all suits and injunctions, and 
keep Incendiary Knight from making bon- 
fires of the instruments. The new invention 
—perhaps one should say discovery—is 
claimed by its syndicate to have $8,000,000 
-apital behind it—distance not stated—and 
will be known as ‘“‘ Jennings’ System of 
Electric Railway Fence.” The least san 
guine of the promoters of the scheme thinks 
that not less than 250,000 to 300,000 tele. 
phones will be needed for the ‘‘ Jennings ” 
within four years. Shades of Col. Sellers, 








how this would have fitted your tempera- 
ment ! 





THE HOLLERITH ELECTRIC TABU- 
LATING SYSTEM. 

We describe at some length in this issue 
the ingenious invention of Mr. Herman 
Hollerith, which consists of apparatus that 
greatly shortens the work of compiling statis- 
tics. In census work and al] work where a 
great many Statistics are used this tabulating 
system should be invaluable. 

Dr. John 8. Billings the well known 
authority on statistical matters, in an address 
before the American Public Health <Asscci- 
ation spoke at some length of Mr. Hollerith’s 
system, and says: ‘‘ It is comparatively sim- 
ple, not liable to get out of order, and does 
its work rapidly and accurately. I have 
watched with great interest the progress in 
developing and perfecting this machine, be- 
cause seven years ago I became satisfied that 
some such system was possible and desirable, 
and advised Mr. Hollerith, who was then 
engaged in census work, to take the matter 
up and devise such a machine as is needed 
for counting various combinations of large 
numbers of data, as in census work or in vital 
statistics. I think that he has succeeded, 
and that compilers of demographical data 
will be glad to know of this system.” 

The REvIeEw is pleased to congratulate its 
young friend Mr. Hollerith on his success in 
inventing and perfecting this apparatus, and 
we have no doubt if the matter is left dis- 
cretionary with the Secretary of the Interior 
that this system will be a most valuable aid 
in the completing of statistics for the next 
census, as it isnow a valuable aid in other 
statistical fields. 





A SURPRISING ANONYMOUS LIBEL. 

Two of the daily papers of New York on 
Friday of last week contained sensational 
articles relating toa rupture of the hereto- 
fore friendly relations existing between Mr. 
Thos, A. Edison and his attorney, Mr. John 
C. Tomlinson, and his business and electri- 
cal associate, Mr. E. T. Gilliland. The 
sale of the phonograph rights for this 
country, in which Mr. Gilliland owned a large 
interest, was given as the cause of the dis- 
agreement, and was made the basis of a 
series of anonymous interviews attacking 
the professional conduct of Mr. Tomlinson 
and insinuating unfair dealing on the part of 
Mr. Gilliland. No authorized. interview 
was published, Mr. Edison and others refus- 
ing to discuss the matter, and the whole ap- 
peared as a cowardly and malicious attack 
on the reputation of the two gentlemen 
named. 

The REvrEew does not believe that it is the 
province of any journal to parade personal 
disagreements in its columns, and we ex- 
ceedingly regret that they appear to exist 
between the three gentlemen named. Be 
that as it may, as suit for libel will un- 
doubtedly be brought against the news- 
papers, the courts, instead of the newspapers, 
will adjust the whole matter. 

The only authoritative statement that has 
so far appeared is the following : 

‘* Speaking for myself and Mr, Gilliland, 
I am unable to trace the publications which 
have recently appeared concerning the sale 
of the phonograph to the source from which 
they emanated. 

“The persons who made them have 
concealed their identity. While they have 
not hesitated to impute the basest motives to 
us both, they have been careful to refrain 
from giving their insinuations the support of 
their names. 

‘‘We have therefore resolved to take ef- 
fective measures to compel our traducers to 
come out of the obscurity in which they have 
concealed themselves and to substantiate 
their statements in person or to retract them. 
To this end we have resolved to institute 
proceedings against the newspapers which 
have been made the chief agents for the dis- 
semination of these slanders, so that their 
proprietors will be compelled in justification 
of the publications to reveal the names of the 
authors. 

‘* We will be entirely satisfied to abide the 
decision of any jury that may be empan- 
elled to determine the propriety of our 
conduct. In the meantime, we content our- 
selves with branding the statements as 
outrageous, unjustifiable, malignant and 
cowardly falsehoods.” 

(Signed) Joun C. ToMLINson. 





An important patent decision extending 
the life of foreign patents to the extreme 
limit of time for which one can be granted, 
is published in abstract on another page. 
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NBWS FROM ALL POINTS, 
Letters from Boston, Chicago, Washing- 


ton and the South Filled with 
Interesting Matter. 


OUR BOSTON LETTER. 

Utilizing Water Power.—A big scheme is 
now being worked up in Haverhill, Mass., 
to utilze 1,000 horse-power in the shape of a 
water-fall called Mitchell’s Falls, above the 
city, and convey the power electrically into 
the city to be used for all manner of mechani- 
cal work. The Baxter Manufacturing Motor 
Company are furnishing plans and specifi- 
cations to carry out this result. 

Wire Tables and Formulas.—The Eastern 
Electric Cable Company has issured a most 
valuable pamphlet of wire tables and formu- 
las with also a price list of the well known 
Clark wire. The tables were carefully 
compounded by Mr H. H. Eustis, the elec- 
trician of the company, and with the wiring 
formulas for lamps and motors make up a 
most handy and useful little book. Several 
well deserved press notices on the merits of 
the Clark wire and the rapid increase in the 
Eastern Electric Cable Co’s. business since 
its establishment in this city four years ago, 
are also given. 

Electric Railway Work.—At the car works 
of the Newburyport Car Company there are 
several cars beautifully painted and orna- 
mented which are to be shipped this week to 
Bangor, Me., for the new street railway 
company of that city. These cars will be 
run by electricity, using the Thomson- 
Houston system. Mr. Samuel Southwick, 
electrician for that company, is at work wir- 
ing the cars. This work will be done differ- 
ent than any other cars in this section of the 
country. All wires will be concealed, not 
one of any kind will be in sight. On the 
interior of each of the cars will be five in- 
candescent lights for lighting the car. On 
each end is a patent switch by which the car 
can be stopped in aninstant. Under the seat 
at the rear end_of the car is a lightning arrester, 
so that no damage can come to the carin a 
thunder shower. There will be two motors 
each 15-horse power on every car and they 
will weigh 7,500 pounds each, 

Change of Ownership.—W. A. Bowland, 
representing the Thomson-Houston Com- 
pany, has bought 151 shares of the 300 
Waltham and Newton railway stock, giving 
him a controlling interest. 

Largest Isolated Plant.—The agents of the 
Mather system of electric lighting have been 
looking up the largest isolated electric system 
in the country, and they have arrived at the 
conclusion that the largest in the United 
States, if not in the world, is at the Ameri- 
can Waltham watch factory, while the 
dynamo room is the best fitted up and neat- 
est that can be found on the face of the 
earth. 

Lighting the Inaugural.—Boston is to fur- 
nish all the lights for the inaugural ball. 
The Thomson-Houston Company will mau- 
ufacture the lamps. 

Electric Motor Business.—The following 
list of installations recently made by several 
electric power companies, shows the remark- 
able growth in that direction in this vicinity : 
By the Baxter Manufacturing & Motor Co., 
Frank Ridlon, agent, Tremont & Suffolk 
Mills, Lowell, 6 h. p. ; Lamson Store Ser- 
vice Co., Lowell, two 10 h. p.; Walter 
Coburn, Lowell, 10 h. p. ; Jeremiah Clark, 
Lowell, 10 h. p.; Brookline Town Hall, 6 
h. p.; J. H. Long & Co., Boston, 6h. p., 
constant potential ; Standard Clothing Co., 
1¢ h. p., constant potential ; E. 8. Clark, 
Boston, 2 h. p. ; Phoenix Electric Light Co., 
E. Greenwich, R. I., two 14 h. p., and one 
1 h. p.; Waterville Electric Light Co., 1 
h. p.; Consolidated Electric Light Co., 
Portland, 2 h. p. ; Sargent Bros., Boston, 1% 
h. p.; Miller & Co., Hayward Place, 2 h. p. 

By the ‘‘C. & C.” Co., Howard & Stone, 
agents, Edison Phonograph Toy Manufac- 
turing Co., 44 h. p. 

By the Eddy Electric Manufacturing Co., 
Dickerman, Adams & Co., agents, 
Green & Co., Boston, 15 h. p.; 
Smith, Boston, 5h. p. 

By the Sprague Electric Railway & Motor 
Co., Sawyer & Blake, agents, Shawmut 
Bank, Boston, 1s h. p.; A. L. Mariner & 
Co., 5h. p.; J. T. Glines & Co., 15h. p. 

Dissolution of Partnership.—The firm of 
Dickerman, Adams & Co. has dissolved, Mr. 
Adams retiring. The business will be 
carried on under the firm name of G. W. 
Dickerman & Co. 

Horses Withdrawn.—On account of the 
successful working of the electric cars, the 
West End Co. has decided to take off all the 
horse cars running between Oak Square 
Bighton, and the city proper, ard the traffic 
will now be carried on entirely in electric 
cars. 

Schultz Belting.—The New England of- 
fices of the Schultz Belting Co., are now at 
620 Atlantic avenue. Mr. Mullen, the New 
England manager, has just returned from a 
successful business trip to the West. 

Re Ww es 
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Boston, January 21. 





OUR CHICAGO LETTER. 


Burying Telephone Wires.—The Chicago 
Telephone Company is now laying twelve 
21-inch iron pipes in concrete, on Washing- 
ton from Clinton to Des Plains, thence south 
200 feet, where these will intersect the com- 
pany’s old conduit system. This will enable 
it to put all the wires now running to the 
branch office (some 600 subscribers, besides 
trunk lines) into the main office in the com- 
pany’s building at Washington and Franklin 
streets. These conduits will be completed 
by the first of February and the branch oltice 
known as *‘ Four” will be closed by transfer, 
early in the spring. 

Telephone Rentals.—A St. Louis corres- 
pondent says that the Bell Company officials 
there have announced that reduction of 
rentals by the legislature means no service. 
The company will withdraw from Missouri. 
In our own State a bill was introduced into 
the House at Springfield on the 16th, fixing 
the rental of telephones at $3.00 or $2.00 
each where more are used. Ontoll lines 15 
cents for the first five minutes use of the 
line, and not more than five cents for each 
additional tive minutes. A final clause for 
charging or collecting more than these rates, 
fixes the punishment at $50 to $100 for the 
first offense, $100 to $200 for the second, and 
$500 for each subsequent infraction of that 
nature. The saving clause of the act is 
bound in the fact that the accused may, if he 
so elect, be tried by a jury ! 

Electric Train Lighting—Copper Deposition. 
—Electric Railways.—Leonard & Izard, 
of Chicago and Minneapolis, are equipping 
the passenger trains of the Chicago, Milwau- 
kee and St. Paul road with incandescent 
plants. The first train left here on the 15th. 
The cars are wired on an entirely new sys- 
tem, for which patents are now pending. 
The lights worked perfectly, and the train 
was beautifully illuminated. These gentlemen 
recently installed a dynamo for the commer- 
cial deposition of copper in the works of the 
Chicago Copper Refining Company at Blue 
Island. The dynamo was manufactured by 
the Edison Machine Works, and has an out- 
put of 70 voltsand 1,000 amperes. It is 
working night and day, and giving most 
perfect results. The same firm has recently 
completed the installation of the electric 
railway for the T.-H. Company at Alliance, 
Ohio, and of the electric railway at Wyatt 
Park, St. Joseph, forthe Sprague Company. 
The work on the 14 mile road, at Topeka, 
Kansas, is also being finished by L. & I. for 
the Thomson-Houston Company. 

The Thomson-Houston Company in the 
West. — ‘The Thomson-Houston Company 
within the week ending the 15th had taken 
the following orders: Lime City Gas Co., 
Huntington, Ind., 30 are lights ; Langley, 
Low & Alexander, Chicago, an isolated 
plant of 12 arc lamps capacity; Alliance 
Street Railway, Alliance, O., 500 incandes- 
cent lamps, alternatesystem ; Sleeper, Posten 
& McGill, Nelsonville, O., a plant of 50 arc 
and 500 incandescent alternating system ; 
F. D. Wright, Trinidad, Col., 35 are and 
1,200 incandescent, to increase an existing 
Thomson-Houston plant; Cleveland, O., 
Rubber Co., 400 incandescent for lighting 
the company’s works; for the Water De- 
yartment, city of St. Louis, Mo., 20 arc 
lamps; Reno, Nevada, Electric Co., 600 
alternating incandescent, and for Pasadena, 
Cal., a similar plant of alternate incandes- 
cents. 

Insulation Formulas.—The Chicago Elec- 
tric Club atits last two meetings discussed 
the formulas which have been suggested for 
the determination of the necessary insulation 
of electric light circuits. The first formula, 
that of Mr. H. W. Leonard, the REview has 
published. In that, the insulation was made 
equal to the E. M. F. multiplied by a con- 
stant, divided by the amperes of current used. 
At the meeting of the 7th, F. B. Badt, of the 
Western Electric Company, put upon the 
blackboard for discussion, five formulas, in 
which R, represents insulation in ohms, E 
the E. M. F., C the current used, and L the 
miles of wire in circuit. These formulas are 
as follows: 

Direct incandescent system up to 250 volts, 
thickness of dielectric ,°; of aninch. R, equals 
E X 25,000 divided by C. Arc system up to 
2,500 volts. ,°, dielectric. R, =EX1,000+L. 
L being miles—a fraction counted as a mile. 

Alternating transformer system up to 
2,500 volts dielectric, ,;. Im mains and 
primaries in transformers, R, =EX2,500+ 
CxL,. Multiple series same, as mains of the 
last system, including branches. Incandes- 
cent lamps on arc circuits. Same as the 
second formula, with all lamps in circuit. 
None of these formulas were satisfactory, 
and the discussion was continued at a spe- 
cial meeting on the 14th. At the latter meet- 
ing the matter was pretty thorouglily can- 
vassed, but there was an absence on the part 
of those who would be likely to oppose the 
formula suggestion. New formulas were 
proposed, discussed, dropped. Finally a 
motion was made that the second formula, 
volisX by a constant—say 1,000—divided by 
the length of wire in miles, be recommended 
to the municipal authorities and the frater- 
nity generally. C. H. 

Chicago, Ill., Jan. 19. 





OUR WASHINGTON LETTER. 
The Roeblings Secure Electric Boiler 


Cleaning Rights. — The Electro-Magnetic 
Boiler Cleaning Company, of this city, has 
made a contract with the Roeblings’ Com- 
pany, of New York, by which the latter 
secures the exclusive rights to sell and put 
up the electric boiler apparatus in New Eng- 
land and the State of New York. The 
parent company furnishes nothing but the 
electro-maguets—licensees provide al] other 
necessary apparatus. It is expected that 
the business will require large numbers of 
smal] dynamos to charge the magnets. 

Electrical Preparations for the Inaugura- 
tion.— Royce & Marean have contracted with 
the Inaugural Committee for wiring that 
portion of the Pension Building that is to be 
used for the 4th of March reception, for in- 
candescent lights. The dynamos, lamps, 
etc., are to be contributed gratuitously by 
the Thomson-Houston Company. The en- 
tire work will be of a temporary character, 
as the apparatus will be used only on the 
night of the reception and at a promenade 
concert to be given the following night and 
will then be removed. The building will 
be provided with telegraph and telephone 
offices for the occasion, and special telegraph 
oftices will be opened at various points along 
the line of march of the inauguration pro- 
cession to facilitate the handling theimmense 
crowds which will be present. 

The Graphophone Company.—The Volta 
Graphophone Company, which controls the 
business for all parts of the world except 
the United States and Canada, under patents 
of Professor A. G. Bell, Dr. C. A. Bell, and 
Sumner ‘Taintor, has elected Professor A. 
Melville Bell, president, and Charles J. Bell, 
treasurer. The company has turned the 
old Howe Sewing Machine works at Bridge- 
port, Connecticut, into a graphophone factory, 
under the supervision of Mr. Taintor, and 
will soon be prepared to issue their instru- 
ments, which are of very superior quality.” 

Imperfect Fire Alarm Service.—A suit has 
been commenced against the district by some 
property owners, whoclaim damages for the 
destruction of their houses by fire in conse- 
quence, as it is alleged, of failure of the fire 
alarm telegraph to transmit an alarm, when 
the fact that the varticular box had been out 
of order for several days was well known. 

Personal.—Among the important people 
connected with electrical interests who have 
been about here this week are W. P. Phil- 
lips, Frank L. Pope, and Patent Attorneys 
Page and Buckingham. Irwin Dugan the 
old timer of Louisville is attending the meet- 
ing of government steamboat inspectors. 

Navy Yard Lighting.—The commander of 
the Washington Navy Yard is asking an ap- 
propriation of $15,000 for lighting the yard 
with are and incandescent lamps. 

The Capitol Lighting.—The report on the 
Capitol lighting bids was made to the House 
of Representatives on the 14th inst., as indi- 
cated in last week’s Review, and referred 
back to the committee. The report with the 
full text of the specifications and other 
papers is printed in the Congressional Record 
and persons desiring these documents for 
their files can now get them without making 
a deposit. 3. C. M. 

Washington, January 18, 1889. 





A LETTER FROM THE SOUTH. 


The Electric Light Different From Gas.— 
An ‘‘ Anxious Reader” recently inquired 
through a Virginia paper if the electric light 
left burning in your chamber should go out 
while you slept, if there would be any dan- 
ger of suffocation ! 

Edison Municipal System.— Albany, Ga., is 
jubilant over the completion of their electric 
plant. Albany will be the smallest city in 
the world lighted by electricity, and the first 
in the South to adopt exclusively the Edison 
incandescent municipal system. 

Another Inductive Ln any h Inventor.— 
Rev. Balus Cade, of Wake Forest, North 
Carolina, has a device by which a telegram 
can be sent from a morning train, or from 
one morning train to another. 

Telephone Exchange Managers.—J. P. 
Hoffer, of Atlanta, Ga,, has taken charge of 
the telephone exchange at Anniston, Ala. Mr. 
J. Cole, superintendent of this division ‘of 
the Southern Bell Telephone Company, is 
settling up the affairs of the company at this 
point. W.C. N. Ryan, superintendent of 
the telephone exchange at Anniston, Ala., 
before Mr. Hoffor took charge, left, on the 
1st of January, forparts unknown. It is 
said that he is short in accounts some $500. 
Fast living is said to have caused this short- 
age. 

“The Stevens Electric Company.—-One of 
the latest industries to interest and supply 
the wants of Birmingham, Ala., is the Ste- 
vens Electric Company, which has just es- 
tablished a public lighting station, and are 
now running in full operation, a system of 
the Waterhouse arc and incandescent electric 
lights. This is the system recently adopted 
by the city of London, England, which will 
use 25,000 arc lights. This makes the third 
electric light company for Birmingham, and 
the proposed merchant’s company will be the 
fourth. Epwarp A. OLDHAM. 

Charleston, 8. C., Jan. 14, 1889. 








PERSONAL. 

Col. C. M. Ransom and Mr. F. W. Har 
rington, were Boston visitors to the metropo 
lis last week. 

Prof. Bell delivered a lecture Friday, Jan. 
18th, to the electrical engineers of Cornell 
University. His subject was: ‘‘ Disturb- 
ance on Electrical Circuits and Balancing 
Inductions.” 

Mr. Chas. Williams, Jr., of Boston, cele- 
lebrated the 25th anniversary of his wedding 
last week. His handsome residence in Som- 
erville was visited by a great many friends, 
and a delightful evening spent. 

Mr. Geo. H. Lewars, the very capable 
secretary of the Sawyer-Man Electric Com- 
pany, has had his responsible duties increased 
by the acceptance of the position of secretary 
and treasurer of the Consolidated Electric 
Light Company, and will make his office in 
future at 32 Nassau street. 

Mr. P. H, Alexander has become assistant 
general manager of the Sawyer-Man Electric 
Company, in addition to his responsible du- 
ties as general agent of the company. In 
the valuable work of securing business, Mr. 
Alexander’s record is ofthe best, and it is 
hard work, intelligently done, that is win- 
ning him fresh honors. 

Robert Baxter, manager, and Mr. D. Far- 
rell, director of the Halifax, Nova Scotia, 
Gas Light Company, were among the guests 
of the Electric Club this week. These gen- 
tlemen have purchased of Mr. W. J. Morri- 
son, special eastern agent of the Fort Wayne 
Jenney Electric Light Company, 1,300 
lights plant of the Slattery Induction 
system. 

Gen. C. H. Barney, formerly auditor of 
the Sawyer-Man Electric Company, has ac- 
cepted the position of treasurer of the same 
company, in the place of Mr. G. H. Lewars 
who resigned as treasurer. Gen Barney is a 
careful, capable and a well informed member 
of the electrical field, and the Review is 
pleased to congratulate him on the recog- 
nition of his merits. 

Mr. E. M. Barton, president, and Mr. 
Chas. Scribner, electrician of the Western 
Electric Company, returned last week from a 
trip of a month’s duration in Europe. The 
gentlemen left here Dec. 5th, and sailed on 
their return Jan. 5th. Mr. Barton spent the 
holidays with his family at Berlin, while 
Mr. Scribner devoted that portion of his 
time to visiting the various cities of Europe, 
and informing himself of the latest electrical 
work in that country. In conversation with 
a member of the REvrew staff, President Bar- 
ton expressed himself as being well pleased 
with the success of electric lighting as shown 
in Berlin where the wires are run under- 
ground, and extend up hollow and hand- 
somely decorated poles at various street cor- 
ners. Our readers will remember that sev- 
eral weeks ago this method of lighting was 
illustrated in the ELECTRICAL REVIEW. Pres- 
ident Barton found the business of his com- 
pany at London and Antwerp in a very satis- 
factory condition, and after spending seve- 


ral days in New York and looking into the 
matter of the magnificent new building his 
dompany is building in this city, returned to 
Chicago. 





Highly Honored. 

One of our reporters secured copious notes 
of an interesting event which occurred at 
The E. 8S. Greeley & Co.’s establishment 
recently, and we are sorry lack of space pre- 
vents its publication in detail. 

The occasion was the presentation of a 
sword, or more properly speaking a sahre, 
to Corporal Robert E. Morrison, C.E., the 
gentlemanly collector of the house, by the 
employés of the establishment, through 
the eloquent bookkeeper, Capt. H. L. Bruns, 
in the presence of the entire staff and some 
civil and military friends invited to witness 
the ceremony. 

There were present Col. M. W. Goodyear, 
looking young again; Mr. E. 8. Riggs, who 
supported the honor of representing Gen. 
Greeley with becoming dignity ; Col. O. W. 
Leonard, distinguished for fine looks ; finan- 
cial magnate J. W. Sands, and others. 


Capt. Bruns made an eloquent presentation 
speech, to which Mr. Morrison responded 
with much tact. The occasion will never 
be forgotten by the participants ; no, never ! 
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x*, The city authorities of Anderson, 
Ind., have ordered the telephone poles re- 
moved, or in ten days will cut them down. 


y*, The New England Telephone Com- 
pany will build a new copper line from Brat- 
tleboro to Bellows Falls for long distance 
use, 


x", It is when the sleet storms come witb 
their thousands of dollars of damages, that 
the telephone stockholders wishes they were 
all working nicely underground. , 


x", The new route of the telephone com- 
pany through South Orange, N. J., is not 
the easiest path imaginable. The citizens 
want the telephone but they don’t want the 


poles. 


x*, C. A. Nicholson, general manager of 
the Central New York Telephone Company, 
has assumed control of the long distance 
telephone lines between Troy and Buffalo. 
Work is being pushed rapidly. 


«*, The committee having in charge the 
petitions looking to the regulation of tele. 
phone tolls at Kansas city claim that a 
large number of the subscribers to the Mis- 
souri and Kansas telephone company have 
signed the petitions memorializing the leg- 
islature to pass a Dill fixing the rate of 
charges. The work of securing signatures to 
the petitions was concluded last week, and 
further proceedings was transferred to the 
state capital. 1200 names were secured, it 
is claimed. 


»*, At the yearly meeting of the Berlin 
‘* Electrotechnische Verein,” the president, 
Dr. Werner von Siemens, gave the following 
statistics on the progress of telephony in 
Germany. The chief progress in telephony 
is the employment of bronze wire, which, on 
account of its lower self induction, and its 
higher conductivity, is better qualified for 
the transmission of the weak telephone cur- 
rents than iron wire. The trunk lines con- 
structed with this wire between Berlin and 
Hanover, Berlin and Dresden, Berlin and 
Breslau, work most satisfactorily. Other 
trunk —lines—Berlin—Frankfort—Berlin— 
Cologne—are being constructed. Besides 
these trunk lines in the industrial district of 
Prussian Saxony, the towns of Magdeburg, 
Bernberg, Ascherseleben, Stassfurt, and 
Wienburg, have been connected together 
by telephone. 

The following figures will show the rapid 
strides telephony is making in Germany — 

1887. 1888. Increase. 
Towns with central 

SOREIONS 2.050005 2 150 174 24 
Subscribers’ stations 23,968 31,325 4,857 
Telephone lines...... 4,395 km, 5,329 km. 934 km. 
Telephone wires..... 39,859 km. 47,865 km. 8,006 km. 

Fifty-nine trunk lines are in operation 
now, against 47 in the year 1887; seven urban 
installations and three trunk lines are in course 
of erection; the construction of four more 
urban installations and two trunk lines has 
been sanctioned by government. Berlin and 
its suburbs, inclusive of Potsdam, has 8,981 
subscribers, against 6,882 in 1887, the largest 
number of subscribers of any telephone net- 


work. Next to it comes Hamburg and 
suburbs, with 3,669, against 2,869in 1887. 
There are 4,626 telegraph stations provided 
with telephones, an increase of 492 during 
the year. 

The moment has arrived when, at least 
at the chief centres of communication, a 
further increase of air lines will meet with 
almost insurmountable obstacles, and when 
the necessity of change from air to under- 

round lines has become a burning question. 

n Berlin, too, this question has become a 
practical one, and after long and protracted 
negotiations with the civic authorities, an 
understanding has been arrived at with re- 
gard to the laying of telephone cables. In 
all probability this important work, for which 
the necessary capital has already been found, 
will be taken in hand during the current 
year. 





The Electrical Subway System of the 
National Conduit Manufacturing Co. 


Now that the question of burying under 
the surface of mother earth all the electrical 
wires is up for discussion and decision, 
the various underground systems of merit 
are being thoroughly investigated by the 
telephone, telegraph and electric light people. 
The number of systems, or rather we should 
say plans of systems, is very great; it is esti- 
mated amounting to nearly one thousand in 
all. Out of this mass a few systems have 
come to the front and are now receiving 
trials from different companies. The Na- 
tional Conduit Manufacturing Co., with 
offices in the telephone building at 18 Cort- 
landt street, New York, and works at Hast- 
ings on the Hudson near this city, is owner 
of a wrought iron, cement lined pipe for 
electrical subways, which we illustrate 
somewhat in detail this week. The com- 
pany, although comparatively of recent 
growth, has already in use nearly a quarter 
of a million feet of conduits in this city by 
the Metropolitan Telephone and Telegraph 
Co, and by the police and fire alarm com- 
panies, some 15,000 feet in use in Chicago, 
and is putting down conduits for the use of 
the Bell Telephone Company of Buffalo. 
The Company, of which Mr. C. H. Jackson 
of Pittsburgh is president, Mr. James P. Mc- 
Quaide, of this city, is secretary and trea- 
surer, and Edward 8. Perot vice-president, is 
so well satisfied with the life and efficiency 
of its system that they are willing to guar- 
antee it for 15 years. They make special 
claims for its desirability as a means of dis- 
tributing electric light as well as carrying 
the trunk lines. The joints of this conduit 
are easily and rapidly made and when com- 
pleted the pipes present a smooth interior, 
and it is claimed that they are free from all 
contraction and expansion. The conduit is 
adapted to be laid in single duct or in groups 
of ducts. 
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The REvIeEw realizes fully that there are a 
great many sides to the question of burying 
electrical wires and has presented a deter- 
mined opposition to the unwise legislation 
and outcry on the part of the public order- 
ing all wires underground without regard to 
present or future services. The question as 
a whole is far from being solved, yet there 
are a number of organized manufacturers in 
the field, like the Conduit Company: whose 
system we have just described, who are 
willing to back up their faith with strong 
guarantees, and these companies are always 
— to respectful hearing and thorough 
trial. 





Fig. 3.—Section, TRUNK LINE TUBE 


A New Contrivance to Guard Against the 
Singing of Telephone Wires. 

This method, which somewhat resembles 

the arrangement used for the same purpose 


hemp-winding is protected in the first in- 
stance by a caoutchouc tube, slit open length- 
ways, and of exactly the same length as the 
hemp-winding and wide enough to com- 
pletely surround the latter; the diameter of 
this tube is about 1.5mm. A lead plate of 
0.7 to 1mm. thickness (according to the 
diameter of the line-wire) is finally used for 
covering the caoutchouc tube, the edges of 
the plate overlapping one another so as to 
keep out any rain. 








Banare’s Hydrophone. 

At the instigation of the French Govern- 
ment, experiments were made during the 
month of August at the Brest dockyards in 
submarine telephony. The leading feature 
of the system devised by M, Banaré is found- 
ed on the fact ohserved that the membrane 
of a microphone placed under water can only 
be thrown into normal vibration when an 











Fic. 7.—SHOWING WrovuGut IRON SLEEVE AND MALE AND FEMALE ENDS BEFORE 
CONNECTING THE JOINTS WHERE LAID SINGLY. 


The whole arrangement is held together 
by a stranded wire, consisting of three wires 
of 1mm. each, which is wound round the 
lead plate in form of a spiral, and forms a 
loop in its centre, which is placed round the 
top of the insulator. To prevent direct con- 
tact between the porcelain and the stranded 
wire, the latter is, as far as it is used for 
making the loop, protected by a caoutchouc 
sleeve and additional*covering of lead*,plate. 


| equal pressure is exercised on it from both 
| sides. To satisfy this condition M. Banaré 
encloses the microphone in a ball filled with 
air, which is compressed by the water, and 
thereby uniformly compresses the air in the 
microphone case. A balance of the internal 
and external pressure is thus automatically 
obtained to whatever depth the apparatus may 





Fic, 2.—P1IPE CoMPLETE 
The Telephone not a Safe Medium for 
Communicating Love. 

One of the facts brought out in the Trow- 
bridge divorce case, of New Haven, was that 
Jonathan Ingersoll, the co-respondent, was in 
the habit of talking over a'telephone with Mrs. 
Trowbridge Mr Trowbridge began to get 
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suspicious, for whenever he telephoned from 
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Fig. 1.--Section of MuLtTIPLE Crrcuit or NATIONAL ConpuiT Co.’s SysTEM. 


his office to his house, he found it very 
difficult to make connection, as the wire was 
invariably in use. Under the direction of 
his lawyer, consent was obtained from the 
proper authorities and the wire was tapped 
and competent persons employed to write 
down what passed over the wire. Then the be- 
trayed husband found out what was going 
on and a suit for divorce followed. 
——-_(—“—_>-—___ 


Underground Wires in Milwaukee. 

The Council Commission of Milwaukee, 
recently discussed the ordinance requiring 
all telegraph and telephone wires to go 
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Fie. 4.—Section, DisrrrBuTinc TUBE. 


underground. There were present at the 
meeting F. H. Tubbs, Western Superin- 
tendent of the Western Union; C. H. Som- 
mers, the company’s general electrician ; 
and J. 8. Robinson, the company’s Super- 








by the German Telegraph Office, is due to 
Messrs. Cat] and Beau, Where the wire 


of hemp of the same thickness as the wire, 
and of 30 cm. length for a wire of 4mm., 








Fic. 8.—SHowinG TAE APPEARANCE OF PIPE WHEN LAIDSINGLY AFTER JOINT IS MADE. 


| 


touches the insulator it is wound with a layer | ground system in Chicago was not a success, 


intendent of Repairs in Chicago; each of 
them testifying that the company’s under- 


and that as yet there was no perfect system. 


| It was decided to examine the Chicago sys- 


| 


of 20 cm. for a wire of 2mm. diameter. The | tem before making a report. 


AND READY FOR TRENCH. 


have been submerged. The ball dips into 
acolumn of water, which is lifted above the 
surface of the sea by the pressure of the air ; 
a balance of pressure inside and outside the 
microphone case is obtained because the ball 
is exhausted when there is no water in the 
apparatus, and is automatically filled with 
air as soon as the pressure of the water ex- 
pels theair from the microphone case. Be- 
sides this, M. Banaré protects the microphone 
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Fic. 5.—SnHowina RELATION OF CEMENT 
AND IRon. 


against external disturbances, as, for in- 
stance, the beating of the waves and the 
noise caused by the latter, and by the move- 
ments of the vessel, by placing the instru- 
ment in acolumn of water contained in a 
metal tube and kept in equilibrium by the 
pressure of air, 

For the purpose of the experiments made 
at Brest, the apparatus, surrounded by a 
caoutchouc ball, was placed in a tube closed 
at the top, whose lower open dart dipped 
into the sea, the tube having previously been 
filled with water. Other tubes, in the form 
of sleeves, surrounded this contrivance. All 
the numerous noises caused by the water, 











Fie. 6.—STREET Box ror House 
DISTRIBUTION. 


the wind, the manipulation on the part of 
the crew, were quite inaudible, and only the 
signals intended for transmission could be 
heard. During one part of the experiments 
the hydrophone was placed on board a station 
ary vessel, while the vessel giving the signals 
sailed off to a distance of 5200 m. ; even at 
that distance the transmission of sound was 
quite distinct. For another part of the ex- 
periments the hydrophone was placed on 
board the sailing ship, whilst a stationary 
one gave thesignals. The former described 
a circle about the latter, and the signals were 
quite distinct at a distance of 1400 m. These 
experiments will shortly be continued on the 





open sea. 
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The Telephone in Austria. 





pY R. HOWARD KRAUSSE, MANAGER OF THE 
TELEPHONE COMPANY IN AUSTRIA. 


Austria cannot be classed among the com. 
mercial countries of the world. It is pre- 
eminently an agricultural country. It is 
therefore not unnatural that the telephone 
should have been introduced at a later date 
than in other distinctively commercial coun- 
tries. Even when, in 1880 and 1881 a private 
company, the ‘‘ Wiener Privat Telegraphen 
Gesellschaft,” applied for and obtained a 
concession from the government to carry on 
telephone business in Vienna and Brunn, and 
another company, the ‘‘ Telephone Company 
of Austria, Limited,” took up concessions 
granted to private persons (who had neither 
the knowledge nor the capital necessary to 
develop this new enterprise), the uses of the 
telephone were so little understood and ap- 
preciated by the public that both companies, 
until about a couple of years ago, had very 
uphill work. Asan example, showing how 
ignorant the public were, it may be of inte- 
rest to mention that the telephone company 
of Austria had to give up its concession for 
the town of Cracow, because the town 
council insisted that the wires should run 
immediately underneath the projecting roofs 





being no subways, asin Paris, Vienna is the 
only capital in Europe in which there are 
underground cables, the streets being spe- 

cially opened for them. In the provincial 

towns worked by the ‘‘ Telephone Company 

of Austria, Limited,” viz: Prague, Trieste, 

Lemberg, Graz, Czernowitz, Pilsen, Rich- 

enberg, and Bielitz-Biala, all wires are run 

overhead on single and double standards of | 
a light yet strong pattern of the company’s | 
own. The wires are al silicium bronze wire, | 
1.25 mm. diameter, the spans rarely exceed: | 
ing 50 metres. These lines have hitherto 
stood the test of the very severe winters of Aus- | 
tria exceedingly well. The wires in Brunn | 
and Linz are also silicium bronze of the same 
diameter. Nowhere in Austria are there two 
exchanges in one town, the principle having 
been always followed (except for a very 
short time in Vienna at the commencement) 
of concentrating all lines in one exchange ; 
and to this policy no small measure of the 
company’s success in working is due. 

The Vienna Exchange is now supplied 
with an excellent multiple board, their own 
patent. 
and for metallic circuit lines, is fitted up for 
2,500 subscribers, and gives every satisfac- | 
tion. In Prague the telephone company of | 
Austria is putting up a similar multiple 
board. Both these boards are made by Mr. 





| pany. 


This board is arranged for single | 5 


a population of 40,000 and upwards ; tha 
these towns are widely separated, and that 
their commerce and industry are limited. 
The rates of subscription are very low, 
varying from £5 a year in smaller towns to 
£7 10s. and 8£ 5s. in Vienna and the larger 
towns. The companies pay out of this 10 71. per 
subscriber, or about 17s. 6d. royalties to the 
government, and almost crushing taxes. 
Only very careful and good installations, 
very economical management and working, 
nable them to earn their dividends. 

The proportion of working expenses to 
gross receipts is lower in the telephone com- 
pany of Austria than in any other com- 
The figures given in the table will 
give a fair idea of the gradual development 
of the telephone in Austria. The new State 
exchanges have only just been opened, so it | 
is impossible to give statistics of these. This 
will be done at a latter date. 

To the above sum-total must be added about 
300 private lines for which the government 
has granted licenses all over the country, 
and about 200 subscribers in all the govern- 
ment exchangers, bringing up the total num- 
ber of telephone lines in Austria to nearly 
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.... The Mexican telegraph company has 
arranged for a second cable across the gulf 
to Galveston from 220 miles south of Vera 
Cruz. 

.... It is reported from Clinton, Iowa, 
that an order has been issued on that di- 
vision of the Chicago and Northwestern 
Railroad that all the operators of the Teleg- 
raphers’ Brotherhood must resign from that 
organization or quit the employ of the North- 
western. 


... The Western Union proposes in about 
30 days to rebuild its entire line from Mobile 
to Montgomery. The wires will be relaid 
from the door of the local office to the door 
of the Montgomery office, and a large force 
of workman will push the reconstruction of 





In 1887 the telephone company of Austria 
introduced in all their stations, with the 
government’s consent, a service for trans- 
mitting telegrams from and to their subscti- 
bers to the telegraph office. This service has 
been eagerly made use of by their subscribers, 


the line as fast as possible. The poles to be 
used are mostly of Alabama cedar, and are 
of the finest quality. 


..-. A Philadelphia exchange states that 
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of the houses horizontally, and always at the 
same height above the street (a condition 
manifestly impossible of fulfilment, the 
houses varying in height) ; that they should 
hever cross a street ; and thata large sum 
should be deposited with the municipality, 
out of which they could pay to any appli- 
cant, for damages supposed to be caused by 
the telephone, the amount they considered 
proper, without any judicial proceedings. 
Many other no less wonderful and curious 
conditions were made, too numerous and 
childish to mention. If the companies had 
hot been convinced that ultimately they were 
bound to succeed, they would long ago have 
given up their task. Now, after years of 
losses, both companies are doing very well, 
every inducement being offered to subscri- 
bers, the rates of subscription being among 
the lowest in Europe, and the service one of 
the best. Both companies, when starting, 
decided to utilize the best then known in- 
struments and systems, and have never yet 
had reason to regret that they did not follow 
4 penny-wise and a pound-foolish policy. 
The result has justified all anticipations. 

In Vienna nearly all the wires are under- 
ground. Owing to thevery. broad streets 
and numerous open spaces, it was found 
Most difficult to run overhead wires. The 
Company therefore decided on laying cables 
according to a system of their own devising, 
Which has proved very successful. There 








| 
| 
| 





lent workmanship. In Trieste, the same 
company is putting up an improved consol- 
idated cord board, which will ultimately ac- | 
commodate 1,200 subscribers. | 


Otto Schiiffler, of Vienna, and are of excel- | 
| 


The other stations have all the consolidated 
cord switch boards, put up with some modi- 
fications introduced by the company. These 
last have also been lately adopted by the | 
Austrian Government for their ex- 
changes. In Brunn and Linz the well-known | 
crossbar, or Edison, boards are used. 

As regards instruments, the Vienna com- 
pany use in Vienna and Brunnan instrument 
of their own, a modification of the Blake, a 
very good and serviceable one, and the Linz 
exchange a modification of the Edison trans- 
mitter. The telephone company of Austria 
has adopted in Prague the Gower-Bell (fol- 
lowing the example of the English G.P.O.), 
and in all its other stations the well-known 
consolidated telephone magneto-calls are used | 
without exception. 

| 


new 


In 1887, the Austrian government decided 
to open exchanges in towns for which no 
concessions had previously been granted, and | 
also to run trunk lines to connect the various 
towns. 

On the whole we may say that in the de- 
velopment of the use of the telephone, 
Austria is not behind other countries, es- 
pecially when it is borne in mind there are 
only about nine towns in the Empire, with 


SEE DESCRIPTION ON 8TH 


and from 1st January, 1887, to 1st November, 
1888, 127,712 telegrams were transmitted, 
the charge per telegram being one penny. 
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In Vienna, the calls were not noted until 
1884. For 1888 the probable number of sub- 
scribers, based on the number on 80th No- 
vember, 1887, has been given. All the above 
figures are given for each year ending 31st 
December.—The Telephone. 
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|there are rumors that a new telegraph line 
' will be erected between New York and 
| Chicago in opposition to the Western Union, 
and adds that, though the matter has not 
| yet fully developed, the project is in the 
hands of men with money, and that a feature 


| will be the renting of private wires at an 


| unprecedentedly low price. 


... Mr. George A. Johnson, an electri- 
cian, of Mt. Washington avenue, Boston, 
| has in his possession a work on navigation, 
on the first page of which is a pencil auto- 
graph of Gen. Gordon. the hero of Khar- 
toum. Mr. Johnson met the general in China 
during the time of the Taeping rebellion. The 
autograph is very faint, and is simply ‘‘Gor- 
| don, R. E.” (Royal Engineers.) 


| .... On Monday, 6th inst., the Western 
| Union Telegraph Company ran into the of- 

fice of the Florida Railway and Navigation 
Company, Point City—what is known as 
the cable line, which opens this office di- 
rectly with the ocean cable lines. The cable 
line passes from Plant City to Bartow, 
| thence to Key West. All day Wednesday, 

the 9th inst., Mr. Willie, the operator, at 
| Plant City, was receiving cable dispatches 
| from Europe. 


| .,..A message received atthe Atlanta,Ga. 
| office at 8 o’clock, A. M., was not delivered 
| to its proper address in the city until 1 P. M. 
| It directed a party to leave on the noon train, 
and was delivered too'late to be of value. 
|The sender, Mr. W. H. Godsey, is suing 
theWestern Union Company for $100, under 
a new Georgia statute, which makes the 
company liable fora fine of $100 for the 
non-delivery of a message immediately on 
its arrival. The case is attracting much in- 
| terest. 
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* * The Harrisburg, Pa., Street Passenger 
Railway Company will soon substitute elec- 
tricity for horses as a motive power. 


* * The East & South Nashville Street 
Railroad at Nashville, Tenn., contemplate 
running their cars by electric power. 


* * Charles S. Carr, of the Electric Accu- 
mulator Company, has gone to San Fran- 
cisco to take charge of an electric railway 
there. 


* * The Eddy electric company’s works 
are running full time, and are driven with 
orders. It is rumored that the company will 
increase their working force considerably in 
the spring. 


* * An electric railway from Old Town to 
Stillwater, Me., is talked of, and it is pro- 
posed to utilize the roadbed of the old Veazie 
Railroad for the line. Theroad between the 
two places is very level. 








Thomson-Houston Electric Railway. 

The Omaha and Council Bluffs Railway 
and Bridge Company started their cars the 
last of November and since that time they 
have been in daily operation in a way 
which has been to the satisfaction of the 
owners, and to the general public, which is 


rapid transit which the road has opened be- 
tween Omaha and Council Bluffs. 
on this road are said to be run faster than on 


The cars | 


and often times 20 miles an hour being at- | 


tained. The power plant consists of two | 
80 and one 40 horse-power generators. 





~>_>- 
* * Tt is rumored in Lowell that a new 
company is to be organized to run electric 
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Electrical Talk by the Lowell Board of 
Trade. 


At the annual dinner of the Lowell Board 
of Trade on Tuesday, the after dinner talk 
went outside the conventional lines, an ad- 
dress being given by Mr. C. J. H. Wood- 


: ; | bufy, who spoke on the ‘‘ Modern Applica- 
more than pleased with this new means of | 


’ 


tions of Electricity,” giving an account of 
many practical applications in bleaching 
paper stock and other textiles, amalgamat- 


‘ ¢ 4~|ing gold and the chlorination of silver, as 
any street road in the country, a speed of 15| °_* 


well as use for motive power in mines. 
Uses of electricity in metallurgy, such as the 
Thomson electric welding process, electro- 


| plating gold on lace, manufacture of copper 


cars between Lowell, Lawrence and Haver- | 


hill. 


* * The Thomson-Houston Electric Co., 
has closed with the McGavock and Mt. Ver- 


non Street Railway of Nashville, Tenn., for | 


the equipment of a part of itsroad. The 
length of the line is 3.07 miles, of which 2.30 
is double track and .77 single, making a total 
length of single track 5.37 miles. There are 
seven curves on the line and numerous grades, 
the maximum being 514 per cent. There will 
be six cars, each 16 feet in length, and capable 





pipes, aluminum bronze, ferro-aluminum 
alloys, also for tempering wire and watch 
springs were also touched upon. An inter- 
esting application is for recording and 
adding statistics by the apparatus invented 
by Mr. H. Hollerith, which was explained. 
One of the many stories related was of the 
experience of the collector of customs in 
Calais, Me., who asked the department at 
Washington for instructions in regard to 
levying duty on electricity fed to lights in 
that town, wires leading over the bridge 
from St. Stephens, New Brunswick, where 
the light plant was situated. The Secretary 


ee 
a 





Important Patent Decision Affecting 
Electrical Interests. 


The Supreme Court of the United States 
last Monday rendered an opinion in the ip. 
portant patent case of the Rate Refrigerating 
Company, appellant, against George nt 
Hammond & Co., appeal from the Circuit 
Court of the United States for the Distric, 
of Massachusetts. 

By statute of the United States it is pro. 
vided that when a patent is taken out ing 
foreign country, and one subsequently js 
taken out in this country, the patent shall 
expire in the United States with the.expir. 
ation of the patent in the foreign country 
in which it first runs out. Under the Cana. 
dian law patentsare granted for five years, with 
the privilege of renewal for two periods of fiye 
years each. The question in this case was 
whether the lifetime of the American patent 
expired five years from its issuance in Cap. 
ada, or at theend of fifteen years, which js 
the limit to which the life of a patent may be 
extended in Canada. 

The Supreme Court, through Justice 
Blatchford holds that the patent in the United 
States does not expire for fifteen years from 
the granting of the patent; that is to say, 
that the lifetime of an American patent first 




















ELeEctTrRIc RAILWAY OF THE THOMSON-HoUsTON SYSTEM ON OMAHA AND CoUNCIL BLUFFs BRIDGE. 


* * The Pittsfield carriage company has 
decided to run its factory hereafter by elec- 
tric motors which are now being put into 
position. They are to have motors equal to 
ten horse power and are the second company 
in town to get their power this way. 


* * The Pittsburgh Dispatch says : ‘‘ The 


work on the electric street car at the West- | 


inghouse electric building is progressing 
rapidly. It is thus far satisfactory beyond 
all expectations. Several tests of the motor 
were made by the electricians yesterday. 
The minor details of fitting up the car are 
now being taken in hand, and the car is ex- 
pected to be ready for its trial trip in about 
a week. ” 


* * B. W. Porter, superintendent of the 
electric road, Ansonia, Ct., dropped a 50- 
pound crowbar on his foot, Thursday after- 
noon, in the electric freight depot, and sus- 
tained a compound fracture of the second 
toe of the left foot. Dr. Randall was sum- 
moned and reduced the fracture. Mr. Porter 
is confined to his room at the Bassett House, 
where he will be compelled to remain for 
several days. 


* * Three electric working cars have been 
built for the West End Electric Railway, 
Boston, each furnished with snow ploughs, 
brushes, ice cutters and salt distributors. In 
front of each car is a large revolving wheel 
to break up the snow crust, and there are re- 
volving brushes to sweep the track clean. 
Two 380-horse powers motors propel each 
car, and special motors work the cutters and 
brushes. It is estimated that one of these 
working cars will clear the track quicker and 
better than an ordinary snow plough drawn 
by a dozen horses. 





of carrying 75 passengers, and equipped with | of the Treasury gave a ruling ‘‘ that there | taken out in a foreign country does not ex- 


two 10 h. p. Thomson-Houston motors. The 
overhead system will be used. 


>_>: — 
Manufacturing Notes. 

The Robinson Foster Company has com- 
menced work at Craig’s Mills, South Pea- 
body. Superintendent Boynton is in New 
York selecting machinery for the electric 
works in South Peabody. 


* * The overhead electric system of the 
Thomson-Houston company, which is to op- 
erate the new line of West End electric rail- 
way, from Bowdoin square to Harvard 
square in Cambridge, is now nearly ready, 
and the date for opening the line is February 
15. 


The W. Warren Thread Works have 
found demand for their product in several 
branches of the electrical field ; particularly 
is this so among manufacturers of covered 
wire, and.the thread company has the satis- 
faction of knowing that every electrical user 
of their goods is highly pleased with the 
quality and strength. 


The Cobb Vulcanite Wire Company of 
Wilmington, Del., have New York head- 
quarters in the handsome new Aldrich Court 
Building, where samples of their insulated 
wire will be kept. Mr. J. B. Ecclesine will 
represent the company in the East. This 
company will have a fine exhibit at the | 
Chicago Electric Convention, and has also 
made application for space at the Paris Ex- 
position. 


could be no duty levied on electricity, be- 


cause it is an invisible or subtle agent of | 
power, possessing no substance as a mer- | 


chantable commodity.” 


* * The work of erecting poles for the 


Daft Electric Railway System, by which the | 


ears of the Newark, N. J., and Bloomfield 
street cars are to be operated, is progressing 
rapidly. Posts of Georgia pine 8x8 inches 
square, and planed, are erected at intervals 
of 100 feet. Each pole is set six feet in the 
ground in a bed of cement, to make it dur- 
rable. One foot from the surface a piece of 
two-inch steam pipe is run through the poles 
at right angles to the back and covered with 
cement. This acts asa key and prevents 
the poles from getting out of plume. From 


each pole an arm of galvanized iron will ex- | 


tend out over the centre of the track. The 
arms are each seven and a-half feet long. 


From the arm of one post to that of the next | 


will be stretched the two wires. These will 
be 22 feetabove it. The first trial will be 
with four cars, each 16 feet long and entirely 
new. They will be lighted with incandes- 
cent electric lamps, and between the win- 
dows will be electric push bells to signal the 
man in charge ofthe car. At each turnout, 
suspended from the pole, will be a bunch of 
electric lights. It is expected that the entire 
work will be completed, and the cars in ope- 
ration in 90 days. The work is done under 
the supervision of Mr. Charles F. Beers, 
superintendent of the electric light com- 


| pany. 


pire until the extreme limit of time for which 
an extension of patent may be secured in the 
foreign country. 

The case is regarded by persons interested 
in patents as one of great importance. Many 
| electrical patents are affected by the decision. 





en ee 
A New Electrical Company. 

The National Electric Manufacturing Com- 
pany of Eau Claire, Wis., starts off with 4 
new factory, new and improved machinery, 
and a financial strength reported to be of the 
best. The officers of the company are H. H. 
Hayden, president; Fitch Gilbert, vice 
president; Ralph Rust, secretary; E. B. 
Putnam, treasurer ; Water K. Freeman, elec: 
trician. The business men of Eau Claire 
| who are interested are Mr. John 8. Owel, 
| Peter Truax, E. R. Moon, W. A. Rust, H. 
H. Hayden and the officers named above. 
The company is organized for the purpose of 
manufacturing electric light apparatus under 
the patents of Mr. Freeman. 





o—— 


The commissioners of Hackensack, N. J» 
propose to light the streets by electricity and 
are investigating the subject with a vieW of 
adopting a suitable system. The presidet! 
of the Hackensack Improvement Commis 
| sion, Hackensack, New Jersey, should b 
seen at an early day. 
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The Electric Exchange of Boston. 


One of the Most important meetings in its 
history was held by the N. E. Electric Ex- 
change, at the Electric Club Rooms on Mon- 
day of last. week, when a conference was 
held with the insurance people relative to 
the raising of rates on property where elec- 
tric iflumination is employed. It was a rep- 
resentative gathering of both interests, and 
the result of the discussion and interchange 
of views cannot but prove beneficial to ail 
concerned. President P. H. Alexander was 
in the chair, and after some interesting re- 
marks, introduced Col. E. H. Hewins of the 
New England Weston Electric Company, 
who said : 

‘‘We of the electric light fraternity were 
resting in fancied security, supposing elec- 
tricity to have become universally recognized 
as the safest known means of artificial i]lumi- 
nation, when our slumbers are rudely 
awakened by the tariff committee of the 
Boston board of fire underwriters, who tell 
us Officially that, because of the increasing 
number of fires set by electric lighting appa- 
ratus during the past year (even excluding 
the Head place fire as exceptional), it will 
probably be deemed necessary to increase 
rates on this class of fire risks. It was stated 
at the meeting where this announcement was 
made that the number of fires of which there 
is any record, or upon which the insurance 
companies suffered loss, had not increased, 
but that a considerable increase in the num- 
ber of fires had taken place, the details of 
which they were unable to learn ; and that 
thus far it has been good fortune only that 
large losses had not ensued. 

‘‘It iscertainly within the scope of the work 
of this exchange to exert its influence to bring 
about such a condition that it shall be ‘‘ an 
object for fire underwriters to recommend 
the introduction of electricity,” and that right 
here in Boston is the place, and now is the 
accepted time to test its usefulness. If it 
goes abroad that the danger of fire is neces- 
surily so great that the fire underwriters have 
raised the rates of insurance, this exchange 
has certainly failed of its object.” 

At the conclusion of the paper there wasan 
animated and interesting discussion on the 
same, Mr. Frank Ridlon being the first 
speaker. He said it seemed highly proper 
that the first statement of the matter should 
come before the New England Electric Ex- 
change. He thought it might be well to 
compare the overhead system of wiring and 
the underground systemand try to see where 
the difficulty really was. That the work be- 
ing done by the exchange has been, and is, 
decidedly advantageous. Mr. Osborn W. 
lowes, secretary of the Boston Building Fire 
Insurance Company, was next heard. 

Col. Hewins wanted to know whether any 
remedy for violation of inspection rules had 
been looked for by the insurance people or 
whether the violations had been permitted 
to exist with their knowledge. Replying, Mr. 
W. R. Gray of the Imperial and the City of 
London fire insurance companies, asked if it 
was not a part of the plan of the electric ex- 
change to refuse permission to use wiring 
unless it is put up by men who have been 
licensed by the exchange. He also raised the 
question whether the fact that the man who 
was licensed to complete a piece of work 
Was any guarantee that all the men engaged 
on the job were licensed men or not. It was 
not claimed that all the workmen were licen- 
sed. The idea was advanced by Col. Hewins 
that the insurance companies refuse to as- 
sume a risk unless satisfied of the proper in- 
stallment of whatever electric system should 
be in the building to be insured. 

Ex-Mayor O’Brien thought the insurance 
companies should insist on an inspection of 
Overhead wires by the city ‘‘If there was 
less talk about underground wires,” he said, 
‘*and more interest taken in a proper over- 
head system, there would be less trouble 
with the insurance companies. The danger 
to-day is with the underground wires, but it 
is useless to talk about it when every paper 
in the city is crying ‘bury the wires.’ If 
the insurance companies would only press 
the city to have a proper inspection of over- 
head wires, I believe the danger of fires 
would be largely averted. Also, some 
power ought to compel the removal of the 
dead wires.” 

Capt. Brophy, inspector of the New Eng- 
land Insurance Exchange, spoke in behalf of 
the yeung men employed by him. He was 
also glad to see that the tramp wires had 
been again brought to notice. They were a 
menace to any city ortown. ‘‘ No city is 
safe,” said he, ‘‘no matter what the char- 
acter of insulation, in which companies 
allow these dead wires to remain.” Mr. 
Howes stated that all that was desired by 
the insurance interest was to establish rates 
commensurate with the risks assumed. 





After some further discussion it was voted 





that the tariff committee of the Boston Fire 
Underwriters’ Union and the electric light 
committee of the New England Insurance 
Exchange be invited to meet the directors of 
the New England exchange at such time as 
may be agreed upon, for the purpose of se- 
curing mutual support and_ co-operation. 
This idea aroused much enthusiasm and grati- 
fication among the gentlemen present. Mr. 
Gray asserted that, in his opinion, the first 
electric company that announced publicly 
that it would run no current over any wire 
not put up by one of the men licensed by the 
exchange would have the ‘‘ call” over every 
other electric company, and this opinion was 
heartily applauded. 

It is expected that the day of the conference 
will be about two or three weeks hence, but 
it was not decided. 

Messrs. Andrew Robeson and J. Y. Brad- 
bury were elected directors to fill vacancies, 
and steps are being taken for the incorpora- 
tion of the Exchange. 

—_—_+ <> ee ____ 
The Franklin Institute. 

The annual report of the Board of Direc- 
tors of the Franklia Institute, Philadelphia, 
showed that the membership at the close of 
the year was 2,081. The new members 
elected during the year numbered 104; lost by 
death or resignation, or dropped for non- 
payment of dues, 178. The financial state- 
ment showed ‘hat there was a balance Jan- 
uary Ist, 1888,of $1,198.49, and receipts from 
all sources during the year of $28,878.67, 
making the total receipts $30,077.16. The 
expenditures were $18,659.67, leaving a bal- 
ance of $11,417.49, out of which a tempor- 
ary loan of $2,000 remains to be paid. 

The chemical section largely increased its 
membership during the year, and its work 
exhibits a most gratifying condition of activ- 
ity. The electoral section was abandoned 
during the year. The conduct of the busi- 
ness of the State Weather Service was con- 
tinued under the general direction of the 
Committee on Meteorology,and the service 
is reported to be in a satisfactory condition 
of efficiency. 

The following officers and managers were 
elected for the ensuing year: President, 
Joseph M. Wilson; vice president, Frederick 
Graff; secretary, Wm. H. Wahl; treasurer, 
Samuel Sartain; auditor, Wm. A. Cheyney. 
Managers, George V. Cresson, Persifor 
Frazer, Edwin J. Houston, Encch Lewis, 
John Lucas, Samuel P. Sadtler, Wm. H. 
Thorne, John J. Weaver. Members of the 
Committee on Science and the Arts, L. L. 
Cheney, L. D’Auria, J. L. Gill, Jr., F. Le- 
clere, W. B. Levan, Samuel R. Marshall, 
William McDevitt, J. R. . McFetridge, 
A. E. Outerbridge, Jr.; George H. Perkins, 
Charles E. Ronaldson, Samuel Sartain, 
Charles A. Rutter, 8. Lloyd Wiegand, Carl 
Hering. 
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—— Milwaukee is indulging in a very 
pretty fight over the question of electric light 
franchise. 


Electric lighting for streets, public 
places and buildings of St. Louis, Mo., is 
wanted ror aterm of 10 years, beginning Jan- 
uary Ist, 1890. Bidders must state prices of 
are lights of 2,000 candle-power each, or in- 
candescent lights of 16 and 30 candle-power 
each. Address Board of Public Improve- 
ments, St. Louis, Mo., until Febuary 28th. 





—— A committee of the Abington Com- 
mercial Club was appointed, at a meeting 
Wednesday evening,to consider the plans for 
aunion electric light plant for Abington, 
Whitman and Rockland, and for an electric 
street railway connecting those towns. The 
plans can be carried cut they think for 
$75,000. 


—— Judge Goebel has granted the First 
Cincinnati Edison Illuminating Company 
the right to erect a plant for lighting by elec- 
tricity along the streets of that city. The 
company furnishes a $50,000 bond to comply 
with the city ordinance, and pays to the city 
one-half of one per cent. of its gross receipts, 
the same as the Brush company does, in 
quarterly installments. 


—— In Birmingham, Ala., the advent of 
the electric light is confidently expected to 
change the names of several localities. 
Buzzard, Roost, Pigeon Roost and Scratch 
Ankle are to be lighted. The electric lights 
will be up as rapidly as possible, and in a 
few weeks the localities mentioned will be 
thoroughly illuminated, and within a few 
months it is hoped that their names will be 
mentioned in Birmingham only as things of 
the past. 





Trial of an Electric Car Brake. 


The Widdifield and Bowman electric car 
brake was subjected to a series of tests on 
January 10, a train of fifteen freight cars 
being used for the trial, which took place 
upon the Lehigh Valley Railroad between 
Metuchen and Easton. A drum about six 
inches in diameter is cast around the axle 
of a pair of car wheels. The drum is com- 
posed of Babbitt metal, with paper disks em- 
bedded in it. A small friction wheel is 
drawn against this by the action of a magnet 
excited by the electric current. Only an 
instant is required to do this, as a ratchet 
bar and paw] are provided to hold the wheel 
in place when forced against the friction 
drum. At once the wheel begins to rotate, 
and in doing so winds a chain around its axle. 
This draws a larger wheel with of course 
greatly increased power against the friction 
drum. It rotates, and winds the break chain 
directly around its axle, thus putting on the 
brake. To release the brakes, another cur- 
rent is sent, which operates a second magnet 
that unlocks the pawl and ratchet, the fric- 
tion wheels fall back, and the brakes cease to 
act upon the periphery of the wheel. 

Two storage batteries of ten or twelve 
cells each are carried, one on the engine and 
the other in the rear car. With each battery 
is a switchboard and connections. Thus if 
the train breaks in the middle, each half is 
provided with a full brake equipment. An 
automatic attachment is so arranged that if 
the train is cut in two by design or accident, 
the brakes are at once put on. But each 
switchboard contains a releasing switch, so 
that if the cut-off occurs in a place where 
stoppage would be dangerous, the brakes 
can be released on either or both portions of 
the train. Attachments are also provided so 
that brakes can be put on from the roof. 








—— The Electric Light Company, of 
Ellsworth, Me., is to go into the power busi- 
ness. Immense water-power is available. 


—— The streets of Wakefield, R. I., are 
to be electrically lighted by the Narragansett 
Electric Light and Power Company. 


—— The Manhattan Electric Light Com- 
pany of New York, with offices at 511 Broad- 
way, is a very busy company and is supply- 
ing a rapidly increasing list of customers. 
The Ft. Wayne Jenney system (Slattery in- 
duction) is used. 


—— The Eickemeyer dynamo is meeting 
with a large sale in various directions. It is 
used in many of the electrically lighted 
trains of the country, and has proven to be 
most reliable. Bunnell & Co., of New York, 
handle the dynamo commercially. 


— Electric lights are being put in the 
State house at Augusta, Me. Two arc lights 
will illuminate the corridor, and two of each 
will be placed in the Senate Chamber and 
the House, while the offices will be plenti- 
fully supplied with incandescents. 


— A few nights ago, those who were 
looking in that direction might have seen a 
bright and broad ray of light on the top of 
factory C, Thomson-Houston works at Lynn, 
caused by testing a 10,000. candle-power light 
for use on one of the U. 8S. frigates. 


—— The electric light company of North- 
ampton, Mass., has elected A. McCallum, 
president; C. H. Pierce, treasurer; H. A. 
Kimball, auditor, and the following board 
of directors: A. McCallum, C. H. Pierce, 
E. C. Davis, H. A. Kimball, 8. B. Fuller. 


— The dynamo department of the 
Waterhouse Electric Light Company will 
shortly be entirely removed to Pittsburgh, 
Pa., where the machines can be made more 
cheaply. The department for manufac- 
turing the lamps will be increased in capacity 
and for the present continued in Hartford, 
Conn. 

—— The Keystone Construction Com- 
pany has just closed contracts in Toronto, 
Ontario, with the Consumers Gas Co. for 
an installation of 3,000 lights, Westinghouse 
alternating current system, and in Fremont, 
Neb., with the Fremont Gas and Electric 
Co. for a 750 light central station, same 
system. 

—— The annual meeting of the stock- 
holders of the Dedham and Hyde Park Gas 
and Electric Light Company. was held in 
Boston, and the following board of directors 
was unanimously elected for the ensuing 
year: J. W. Clark, president ; Charles Van 
Brunt, Gustav Stellwag, W. Eliot Fette and 
(. A. Taft was elected treasurer and clerk. 











* * Springfield, Mo., is to have an electric 
street railway. 





The City of Providence pays 50 cents 
a night for 247 are lights. 

— Anelectric light plant is to be located 
at Rome, Ga., before long. 


—— Worcester, Mass., expects to see her 
gas and electric light companies consolidated. 


—— Fairhaven, Mass., is to have an elec- 
tric light company, with a capital of $10,000. 

—— At the last meeting of the regents of 
the university of Nebraska, it was voted to 
light the building by electricity. 





The electric light company at Man- 
chester, N. H., expects to get 100 more lights 
in operation by the 10th of February. 


—— Rumors of a general consolidation of 
the electric lighting interests at Rochester, 
N. Y., are extant. There are three com- 
panies. 





The Portsmouth Gas Light Co. has 
consolidated with the electric company, and 
improved service in both lines will be the 
result. 


— The Citizens Light and Power Com- 
pany of Burlington, Vt., are anticipating 
having their plant in full operation in a week 
or 10 days. 

—— Waupaca, Wis., is again lighted by 
the electric light, a good plant having been 
built in place of the one swept out by the 
flood last spring. 


—— The Russell & Erwin Manufacturing 
Company are putting a number of incandes- 
cent lights of the Edison patent into their 
factories at New Britain, Conn. 

—— The deal by which the Nashua Elec- 
Light Company obtained control of the en- 
tire gas and electric lighting facilities of that 
city was consummated last week. 


—— The finance committee, of Chicago, 
recommends payment of balance of $29,000 
due the U. S. Electric Lighting Company, 
but will object to paying interest. 


—— T.H. Lyons, one of the experts at 
the Thomson-Houston Company’s works at 
Lynn, has accepted a position as superinten- 
dent of the electric light company of Pueblo. 


—- The incandescent electric lights at 
Rochester, N. Y., are a taking feature for 
the electric light company, and already more 
are ordered than the present dynamos can 
run. 


—— The city council of Toledo has or- 
dered wooden boxes built around all the iron 
electric light poles to a height of seven feet. 
How the boys will roost on the top of these 
boxes ! 

— The following directors of the Hart- 
ford Light and Power Company have been 
elected : David Henney, A. P. Pitkin, Rober 
Allyn, A. W. Jillson, W. W. Jacobs, 
William F. Henney, George Windsor. 


— The West Side Electric Light & 
Power Co., 502 West 58d street, New York, 
has been organized with the energetic W. H. 
Cole as superintendent and electrician. The 
Slattery induction system will be used. 


—— The Electrical Accumulator Lighting 
and Power Company of St. Louis, Mo., have 
just closed a contract for the central station 
electric light plant to illuminate the city of 
Dyersburg, Tenn., by the storage battery 
system, 


—— There is a movement among the 
ofticials of Lockport, N. Y., towards estab- 
lishing an electric lighting system, to be 
owned and governed by the city. A committee 
has been appointed to investigate the ques- 
tion. 
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MR. DICKERSON’S LECTURE BE- 
FORE THE ELECTRIC CLUB. 
{Continued from Page 2. 
future we can foresee the time when that 
supply must fail. Therefore, it is our duty, 
both to our generation and those who suc- 
ceed us, to husband those resources against 
aday of famine. But to do that we must 
understand the principles upon which the 
result depends, and learn how to intelligently 
apply them, ard our first duty is absolute 
obedience to the law of nature in the con- 
struction of any machinery whereby we pro- 
pose to convert a pound of coal into horse- 

power. 

The first fact to be discovered, is the 
amount of power which is inherent in the re- 
conversion of carbon and oxygen into the 
carbonic acid form iu which they formerly 
existed. That is the work of the chemist, 
and it has been wel! done many years ago. 
In round numbers it may be said that a 
pound of good coul perfectly consumed can 
produce heat cnough to convert about 14 
pounds of water into steam, but it 
varies with the quality of coal. The best 
boilers will convert about ten pounds of 
water into steam with a pound of coal burned 
so that the loss in that step is not very great. 

The next fact to discover is the amount of 
force which results from the conversion of 
waterintosteam. That fact is fixed, and can 
neither be increased or diminished by 
man’s ingenuity or efforts. As a con- 
venient unit to remember, and near enough 
to the truth for all practical purposes, a 
cubic inch of water converted into steam by 
whatever means, or under whatever circum- 
stances, will lifta ton of 2,240 pounds one 
foot high. A cubic inch of water ; a ton of 
weight ; and « foot lift are the simple units. 
Beginning on that base line, in the direc- 
tion of the boiler, it becomes important to so 
organize it as to obtain the greatest evapora- 
tion from the fuel burned, and to lose the 
least amount of heat. In that direction very 
great perfection has been attained. A prac- 
tical and good boiler will evaporate about 80 
per cent. of as much wateras the fucl burned 
is capable of evaporating, if there were no 
part of its energy expended otherwise than 
upon the water; and there is but little left 
to save. In the other direction, however, 
the problem is much more difficult. If the 
engine should be so constructed as to use 
simply the pressure of steam as it is evolved 
from the water, then, obviously, the whole 
effect possible to be produced would be at 
the rate of a ton a foot high for each cubic 
foot of water evaporated in the boiler; and 
that was the condition of the steam engine 
when James Watt undertook its improve- 
ment. In that condition—called ‘* full 
stroke ’—the steam while in the cylinder 
does no work whatever. It might as well 
be oil, or any other liquid or fluid. The 
work it does was done when it emerged 
from the form of water into steam in the 
boiler, and pushed out of the boiler the 
steam above it, which already had done 
similar work. 

Under those conditions, the engine might 
do less, in consequence of imperfect con- 
struction, radiation, and Jeakage, but it could 
not possibly do more. James Watt, how- 
ever, perceived that after the steam had 
lifted a ton a foot high for each cubic inch 
of water contained in it, it was in the con- 
dition of a compressed spring which. if a 
part of the weight were removed, would be 
capable of lifting a remaining part of the 
weight to a greater height than a foot ; and 
so on as the weight might be diminished. 
Or, to illustrate: Suppose a cylinder of 
one square inch area with a cubic inch 
of water in the bottom of it; and sup- 
pose a piston resting upon that water 
sustaining a platform at the upper end 
of it on which a_ ton of bricks 
is piled up. Now apply heat to the bottom 
of that cylinder and as the water is con- 
verted into steam that ton weight of bricks 
will be lifted one foot high and there it will 
stop—all the water having been converted 
into steam. But the steam spring would be 
under a pressure of more than 2,000 pounds 
to the square inch, and obviously capable of 
exerting an immense deal of force, if any 
means were devised for giving it the oppor- 
tunity by expanding. Now, suppose one of 
the bricks to be knocked off the platform, 
then the load being diminished, the steam 
spring would expand somewhat and lift the 
remaining load a little further; and so by 
degrees the entire weight might be removed, 
while the steam spring would be continually 
expanding until it should come to the freez- 
ing point or Jower. 

How much power can be derived from 
this operation? That was the question 
which James Watt answered ; and he con- 
structed the indicator, which we now use, 
for the purpose of giving a graphic repre- 
sentation on a piece of paper with a pencil, 
of the power in all the stages of its develop- 
ment; and he found that that power corres- 
ponded very nearly with the curve of the 
hyperbola; so that the equation of the 
hyperbola represents practically the power 
to be derived from permitting steam to ex- 
pand after it has been used for all that it is 
worth as it comes from the water. Without 
refining, a few figures will be instructive. 
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If the steam be allowed to expand into twice 
its original volume, it will add 69 per cent. 
to its normal power of a ton a foot high ; or 
it will lift one ton and ,°%,ths, a foot high 
for each cubic inch of water. If it be al- 
lowed to expand three times, it will lift two 
tons a foot high. Ten expansions will lift 
three tons and ;’,ths a foot high. One hun- 
dred expansions will lift five tons and ths 
a foot high ; and, obviously, all the weight 
lifted beyond the original ton a foot high is 
clear gain, by applying the principle dis. 
covered by James Watt. 

Then, there is another law of steam which 
James Watt also discovered with wonder- 
ful accuracy, which is, in substance, that 
no more heat is required to evaporate a 
pound of water under high pressure than is 
needed to evaporate it under the atmospheric 
pressure, or any other low pressure. That 
is not strictly true, but it requires the most 
refined and accurate experiments to detect 
the variations ; and those experiments were 
made by Regnault, the French scientist, un- 
der the auspices of the French government 
40 years ago, who finally determined the ex- 
act truth, which does not practically vary 
from the formula of James Watt and Dr. 
Black, his associate. 

Those of you who were educated more 
than 30 years ago, will remember that the 
text-books stated that ‘‘ the sum of the sensi- 
ble and latent heat of steam was constant,” 
which was believed to be true by James 
Watt. The fact is that a very little more 
heat is required to evaporate water under 
high pressure than under low. Regnault’s 
equation shows the addition to be ,’,ths of the 
sensible temperature, and it may be disre- 
garded for all practical purposes in calculat- 
ing the power of the steam engine. 

Under this law, therefore, the higher 
the steam is carried, the longer the range 
of expansion can be carried without re- 
ducing the pressure below the point at 
which it is practically efficient, and hence 
the advantage of carrying high steam; but 


there is no advantage in carrying high 
steam unless it be accompanied by long 


ranges of expansion ; on the contrary, there 
is a loss, because it is more likely to leak and 
is destructive of machinery. 

| These three laws are the key to the whole 
problem : 

First—A cubic inch of water will lift a ton 
a foot high converted izto steam. 

Second—It costs no more fuel to evaporate 
a cubic inch of water at the pressure of 200 
pounds to the square inch than it does to 
evaporate it in an open vessel ; and 

Third—The gain of power depends upon 
the number of times the compressed steam is 
permitted to expand after it has done the 
work of lifting a ton a foot high. 

Founded upon these principles, the steam 
engines which were made by Mr. Watt and 
his associates and pupils before 1830, pro- 
duced a horse-power with less than two 
pounds of coal an hour. These engines are 
known as the Cornish pumping engines ; 
and if you will look into the history of these 
machines you will find them reported as do- 
ing a ‘‘hundred millions of duty ;” which 
is a technical phrase intended to express the 
fact that a hundred millions pounds of water 
were lifted a foot high for a hundred weight 
of coal consumed. Turning that into horse- 
power, it means about two pounds of coal an 
hour a horse-power. This result was pro- 
duced by cutting off steam in the cylinders 
at one-eighth or one-tenth of the stroke, and 
allowing it to expand eight or ten times. 
The engines of that day, of course, were 
very imperfectly constructed, and great 
losses occurred from leaking pistons and 
from imperfectly constructed boilers; but 
notwithstanding that loss, the result was 
equal to two pounds of coal an hour a horse- 
power. 

Executing the drawings of these engines 
with the toolsand machinery of to-day and the 
result would be appreciably higher. Or, 
in other words, an engine expanding steam 
ten times, and evaporating eight pounds of 
water toa pound of coal in the boiler, and 
without any losses from leakage, ought to 
make a horse-power with a pound and a half 
of coal an hour. These results were ob- 
tained by obeying Watt’s laws, which I have 
stated, as nearly as it was possible then to do. 

Obviously, two conditions are essential to 
a perfect obedience of these laws : 

First—The valves of the engine must be 
absolutely tight when closed ; and 

Second—The closure of the steam valve, 
when the time for cutting off has arrived, 
must be instantaneous. 

With these two conditions the engine in 
other respects being practically perfect, the 
theoretical conditions will be practically at- 
tained. Butin proportion to the defects in 
those conditions the losses will increase. 
James Watt complied with those conditions 
in respect to his valves by making them ab- 
solutely steam tight. They were what is 
called ‘‘single puppet valves”—that is, a 
tapering plug fitting into a tapering hole 
with the steam pressure on the upper side. 
When the plug is ground into the hole then 
the heavier the pressure upon it the tighter 
the valve fits. When itis open the steam 
flows through. When itis shut the steam is 





absolutely excluded. That single puppet 
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valve was one important element of economy 
in those pumping engines. The accompany 
sketch, Fig. 1, illustrates it. 














Fic. 1.—JAMES WAtT?’s SINGLE PUPPET 
VALVE. 


The next element is more difficult to per- 
fect. In James Watt’s machines these single 
puppet valves were closed as rapidly as 
mechanism would endure, by the mechan- 
ical movement of the engine itself. But 
unless the valve is closed instantancously the 
steam is ‘‘ wire drawn” through the con- 
tracting aperture while the piston is running, 
and as a consequence a great loss of power 
results. 

More than 40 years ago Mr. Sickels, 
then an apprentice in the Allaire Works in 
this city, invented an instantaneous-closing 
valve, which he did by detaching the valve 
from the lifting mechanism, driving it shut 
with high speed, and arresting its fall at the 
instant of closure by confining a fluid in a 
cup; and inasmuch as water or air can be 
pounded forever without injury, no destruc- 
tion resulted. This improvement perfected 
the mechanism for carrying out James 
Watt’s laws. It was adopted afterwards by 
Corliss and most other stationary engine 
builders and is the only reason for the im- 
proved efficiency of that class of engines. 

It is the only radical improvement in the 
steam engine which has ever been made since 
James Watt left it. 

We now hear much of double expansion 
or compound engines as if they were a 
novelty, and as if there were some mystery 
about them. They were perfectly well 
known to James Watt, and several patents 
upon them were taken in England, by Wolf 
and others, in the early part of this century. 
Their improved efficiency depends simply 
upon the fact that the steam is allowed to 
expand through two or three cylinders, 
whereby a greater range of expansion can be 
obtained than can conveniently be had in a 
single cylinder. But no greater effect can 
be obtained than is due to the expansion of 
the steam under the law discovered and 
stated by James Watt. Much less than that 
is obtained in practice in these engines, 
because of the losses incident to the trans- 
ferrence of the steam from one to the other 
of the cylinders. 

In 1825 several steamboats on the North 
River worked by double expansion engines, 
were built by Mr. Allaire in this city—the 
‘‘Henry Eckford ” for one, and the ‘‘ Sun,” 
which made the trip to Albany in about 
12 hours, for another. At that time 
the subject was not well enough understood, 
and economy in fuel was not considered of 
so much consequence as the first cost of 
construction, and these engines were not 
largely reproduced. One of these double 
expansion engines made in England was 
brought to this country in 1830, and for 
many years was used in the oil factory of 
Judd’s Sons, giving very economical results. 
When they needed more power, a single 
expansion engine was made for that factory 
and added to the other, but its results were 
vastly inferior to that of the compound 
engine. 

When steamships came to be built in Eng- 
land in 1840 and afterwards, notwithstand- 
ing the fact that high expansion with great 
economy was in constant operation on James 
Watt’s Cornish engines, and on Wolf’s com- 
pound engines, no attempt was made to work 
the marine engines under high expansion ; 
and as a consequence all the earlier steam- 
ships, for more than 80 years, were run- 
ning at a cost of at least four pounds of coal 
an hour a horse power; while at the same 
time compound engines had been well known 
for a generation and were in actual use, 
making a horse power for about two pounds 
of coal anhour. The Cunard company, how- 
ever, were making money in their business, 
and they considered that a sufficient answer 
to any suggestion that their fuel account was 
enormously expensive. 

This condition of things continued until 
about 1860, when Mr. Jameson, an English 
engineer in charge of the steamships of the 
South Pacific Steamship Company, which 
was losing money because of the great price 
of coal at Panama, induced his company to 
send one of their ships to England, and re- 
place its engine with a double expansion en- 
gine. The improvement of course was enor- 
mous, and all of those ships were sent round 
the Horn to England, and fitted with high 
expansion engines, thereby converting a los- 





ing into a profitable business. This experi- 
ence astonished the English steamship own- 
ers, and the White Star Line began to use 
compound engines, which has been followed 
up from that day to this, and now they are 
running about as economically as James 
Watt’s engines were running more than half 
a century ago; that is to say, at the cost of 
two pounds of coal an hour a horse-power. 

Some of the more recent engines, carrying 
expansion still further, have reduced their 
fuel somewhat below that mark, and of 
course as expansion increases the consump- 
tion of fuel will diminish. 

In this country the early steamboat 
engines adopted James Watt’s single puppet 
valves, which are absolutely perfect for a 
steam engine, but they did not have the cut- 
off of James Watt, although they used 
another kind, and therefore did not get the 
full results of Mr. Watt’s plans. Their 
single poppet valves, however, were of im- 
mense value; and Commodore Vanderbilt, 
who was a very keen observer and a very 
able man, told me that he had observed that 
his old steamers on the North River pro- 
duced power with less fuel than his improved 
modern steamers, which was undoubtedly 
true—the reason being that the modern 
steamers abandoned the single poppet valve 
of Watt, and substituted for it what is called 
the balanced valve. That change was made 
for the purpose of rendering it easer for the 
engineer to lift the valves by hand with a 
starting bar, when the engine needed to be 
worked in starting and stopping ; because a 
single valve has the pressure on the top of it, 
and as it is made larger the force to lift it 
becomes proportionately increased. A little 
steam cylinder would do the work at no 
cost, but that was not thought of then. The 
single valve is absolutely tight, but it is im- 
possible to make a balanced valve tight ; and 
the consequence of that change, which was 
made about 40 years ago, has been to 
waste by leakage through the engine at least 
15 per cent. of all the coal that has ever been 
burned from that date to this in steamboats ; 
and that continues this day. The astonish- 
ing fact exists to-day that on an average 
every steamboat running on the waters of 
New York #8 wasting certainly not less than 
15 per cent. of all the fuel consumed by leak- 
ing through the valves ; and almost any one 
of them will run at the rate of four or five 
miles an hour without ever opening the 
steam valves at all, and simply by the leak- 
age through those valves ; and that leakage 
is the difference only between what leaks in 
through the steam valves and what leaks out 
through the exhaust valves. Some of these 
steamboat engines are so constructed that the 
engineer can unhook the steam valves with- 
out unhooking the exhaust valves, so that as 
the engine moves the exhaust valves are 
working and the steam valves are shut. 
That is particularly true of some of the 
steamboat engines on the New Haven line, 
and when the pilot rings the slow bell, as he 
frequently must do in going through crowded 
thoroughfares, the engineer simply unhooks 
the steam valves and lets them drop shut, 
and the steamboat moves on at a fair rate of 
speed from the leakage alone ; whereas if 
those steam valves were tight the engine 
would be stopped in half a revolution. This 
tremendous loss is not appreciated, because 
itis a case of internal hemorrhage and no 
visible sign appears. The steam leaks into 
the condenser and is pumped overboard with 
the condensing water; but as far as I have 
observed, it has not raised the temperature 
of Long Island Sound at all, and therefore 
has not produced any effect on climate ; and 
so far as I can see there is no advantage 
gained by that tremendous expenditure. 
The remedy, of course, is very simple, and 
that is to go back to James Watt, which 
would mean at least 15 per cent. of saving 
in the coal bins. The accompanying sketch, 
Fig. 2, will illustrate it : : 
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Fic. 2.—AMERICAN BALANCED PUPPET 
VALVE WHICH MUST LEAK 15 PER CENT. 
oF STEAM Usep By ENGINE. 


In the history of the development of the 
steam engine one curious phenomenon de- 
serves to be mentioned, and that is the 
attack upon James Watt and his laws of 
steam by the Government of the United 
States during the Rebellion, when vast sums 
of money were expended in building steam 
engines. At that time the Government 
officially pronounced its judgment of con- 
demnation upon the laws of Watt, and 
published that judgment in a book which 
was distributed to the engine builders and 
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engineers of the country as the authoritative 
decision of the United States. This absurd 
conclusion was reached in consequence of 
some experiments ignorantly tried by the 
government engineers on a leaky engine on 
Lake Erie, which, as the table showed, was 
using more than twice the fuel to the horse 
power than James Watt’s engines were 
using. What was proved by the experiment 
was that such a machine as that was not a 
good one to work expansion on ; but it was 
assumed that it proved there was no use in 
expansion. I quote from that book the 
following : 

‘*The results obtained from this engine 
(that is, the Lake Erie engine) are rigor- 
ously applicable to all others in which 
saturated steam is employed in a cylinder, 
not jacketed, and show conclusively the utter 
futility of attempting to realize an economical 
gain tn fuel, under such conditions, by ex- 
panding the steam beyond the very moderate 
limit of one and a half times, and that if the 
expansion be carried to three times, a positive 
loss is incurred. Also that if measure of ex- 
pansion, as high as those due to cutting off 
the steam at } or #, of the stroke of the 
piston are employed, the economy is con 
siderably less than with steam used absolutely 
without expansion.” , 

Upon that principle the whole steam navy 
of the United States that was built during 
the war was constructed. This was a tre- 
mendous blow to progress, from which we 
have not yet entirely recovered ; and but 
for the fact that the engineers of Europe 
have built their magnificent steamers, and 
carried expansion to a high degree, we 
should have been building a navy to this 
day in accordance with this ignorance. But 
James Watt, for a dead man, made a mag- 
nificent fight in defense of his principles ; 
and the money and the resources of the 
United States have utterly failed to defeat 
him. 

Another singular fact connected with this 
performance and illustrating how far the 
authority of a great governmentis felt in the 
world, even when employed to disseminate 
the grossest errors, is that in the recent edi- 
tion of the Encyclopedia Brittanica, in an 
article full of apparent learning, these ex- 
periments by the United States Government 
are cited as authority for the most absurd 
nonsense. 

The new steamer ‘ Vesuvius,” built by 
Mr. Cramp in Philadelphia for the govern- 
ment, and exhibiting higher speed than any 
similar vessel known, expands its steam 
seven times, and its performance vindicates 
the law. 

In considering the question of economy in 
engines to be used for the generation of elec- 
tricity, it isto be remarked that on account 
of the first cost, and the difficulty of always 
obtaining condensing water, the so-called 
high pressure engine has to be largely relied 
upon for generating power. That is only 
partially a steam engine. It is driven by 
steam on one side Of the piston, but it is re- 
sisted by the atmospheric pressure on the 
other side, and consequently there is a con- 
stant back pressure of 15 pounds to the 
square inch, which has to be driven out and 
paid for in fuel without any beneficial result 
on the work to be done ; and therefore high 
economy cannot be obtained in a non-con- 
densing engine ; whereas in a steam engine 
proper the back pressure may be reduced to 
one pound to the square inch and, therefore. 
it forms a very small proportion of the total 
work done, leaving a much larger propor- 
tion for useful effect. Whenever, therefore, 
the conditions permit it, a condensing engine 
should be employed, out of which the maxi- 
mum economy can be obtained. 

The present efficiency of the best non- 
condensing engines is probably not greater 
than at the rate of two and a _ half 
pounds of coal an hour a_horse-power, 
and of a good condensing engine about two 
pounds of coal an hour a horse-power, or not 
materially different from James Watt’s en- 
gines of 50 yearsago. At the rate of two 
pounds of coal an hour a horse-power, the 
engine is developing about one-tenth of the 
power which the coal is giving out in com- 
bustion, and nine-tenths are lost; and the 
question is, what are the limitations upon 
the steam engine beyond which practically it 
vannot be expected to pass in diminishing 
the consumption of coal in comparison with 
horse-power ? The enormous loss which I 
have mentioned is due to the fact that the 
steam in steam engines can be expended only 
toa very limited extent. The temperature 
of combustion may be taken at 2,000 degrees, 
but the water and steam on the opposite side 
of the thin boiler plate which separates them 
from the fire may be only 350 degrees hot, 
which represents 125 pounds to the square 
inch, whereas, if material could endure the 
temperature, and boilers could be made to 
bear the pressure, steam might be carried at 
1,000 pounds to the square inch, and the 
temperature at 550 degrees, and it would 
cost a very little more fuel to make the 
steam at 1,000 pounds pressure than it costs 
to make it at the atmospheric pressure. At 
the pressure of a 1,000 pounds to the inch 
the steam might be expanded 1,000 times, 
giving eight times as much power as when 
used without expansion. But practically 








this cannot be done because material will not 
endure the heat, the pistons cannot be kept 
tight, and a little leakage of such valuable 
steam would destroy the economy. Perhaps 
the limit to which pressure can be carried 
practically, with our present knowledge of 
material and of construction, is 250 pounds 
to the square inch ; at which steam may be 
expanded 100 times when it would give 5,% 
times as much power as without expansion. 
Under those circumstances, a horse power 
should be made with about three-quarters of 
a pound of coal an hour; and so far as I can 
at present see, that is about the limit of econ- 
omy attainable, and that would give us about 
one-quarter of the power of combustion in 
dynamic effect. 

It is my opinion that with our present 
knowledge of machinery a steam engine can 
be built that will produce a horse-power with 
three-quarters of a pound of coal an hour, if 
of sufficient size to reduce the percentages of 
loss by radiation to a minimum. Under 
those circumstances, your fuel expense 
would be less than one-third of what it now 
is. 

The future before men of your profession 
is brilliant indeed. ‘The doors were opened 
wide by Henry and Faraday, and already 
you have explored far beyond their imagina- 
tion. 


docile companion of man’s labors, where 
now it is dreaded as the treacherous slave. 
Study the laws of nature, which are the 
thoughts of God, and do not attempt to 
rebel against them. We can not create new 
laws, nor produce force. 

“In pride, in reasoning pride, our error lies, 

All quit their sphere, and rush into the skies. 

Pride still is aiming at the blest abodes, 

Men would be angels, angels would be Gods ; 

Aspiring to be Gods. if angels fell, 

Aspiring to be angels men rebel ; 

And who but wishes to invert the law 

Of order, sins against th’ eternal cause.” 


Do not commit that error; but, obedient 
to the laws, work on in adapting them to the 
uses of man; and the time is not far distant 
when with steam power, at the rate of three- 
quarters of a pound of coal an hour a horse- 
power—or its equivalent in petroleum—and 
with 95 per cent. dynamos, you will take 
possession of the whole field wherever horse- 
power is to be used for the convenience and 
elevation of man. [Long applause. ] 


THE DISCUSSION. 


The chairman invited discussion of the 
address, and Mr. S. 8. Wheeler asked for a 
fuller explanation of the term ‘ duty,” ora 
‘million duty ””—whether it was an ex- 
pression of efficiency or effort. 

Mr. Dickerson said it was a word invented 
for use in the Cornish mines, where the 
problem is to pump water. ‘‘It it pumped 
in pounds ard they say an engine which 
will pump a million pounds of water a foot 
high with a pound of coal is doing a million 
duty.” 

Mr. Wheeler: Then it is a definite amount 
of work, but as it refers to a definite amount 
of coal consumed it expressed efficiency ? 

Mr. Dickerson : Certainly ; every hundred 
pounds of coal burnt lifted a hundred million 
pounds of water out of a mine a foot high. 
As you asked the question I will give you 
some more units. A pound of water evap- 
orated into steam will lift 5,875 pounds a 
foot high, or a pound of coal evaporating a 
pound of water will do that. If your pound 
of coal evaporates eight pounds of water it 
will lift eight times 5,875 pounds a foot 
high; and as you may say a boiler will do 
eight pounds of evaporations, therefore a 
boiler evaporating at the rate to eight pounds 
of water to a pound of coal, will produce a 
normal lift of 48,000,000 of coal a foot 
high for a 100 pounds of coal consumed. 
Beyond that, whatever is gained is by 
availing yourself of the principle of expan- 
sion, and inasmuch as you can make your 
steam high you have got the margin of 
that to realize the benefit of exansion. 

Mr. Henry Hine: I would like to know 
what is to-day considered good economy in 
in the evaporation of water, a pound of water 
per horse-power. 

Mr. Dickerson: That depends entirely on 
the kind of engines ;—they are claiming 16, 
and for locomotives I have seen a claim of 
23. But I am not generally stating the duty 
on the unit of water. Of course you just 
convert your coal into,steam and you get 
your answer. The best duty—I do not say 
the best absolute duty—but a two pounds of 
coal an hour horse-power would mean 16 
pounds of water to the horse-power at the 
rate of eight pounds of water evaporation. 
But the amount varies in coal with the capa- 
+ of the boiler. 

he Chairman, Mr. Gilliland: I would 
like to ask Mr. Dickerson if he thinks the 
time will ever come when we will be able to 
avail ourselves of the economy of this form 
of engine on the locomotive engine. 

Mr Dickerson: No high presure engine 


f 


. The uses of electricity are now only | p 
beginning ; and in a short time it will be the | 





can ever avail itself of all the economy in the 


steam because the atmosphere is the constant 
of ‘resistance at fifteen pounds to the square 
inch and that limits the range of expansion, 
for ‘there is no benefit in expanding down 
below the atmosphere, forthere the back pres- 
sure is greater than the power and therefore 
you come to equilibrium and therefore a Joco- 
motive can never be made equal to a condens- 
ing engine. I have considered that question 
in reference to atmosphere by using an enor- 
mous amount of surface, wnether you might 
possibly get atmospheric condensation, but 
it is not practicable. Therefore no locomo- 
tive can ever be a very economical machine. 
In my opinion a locomotive will have 
reached its best efficiency when you get 2 15 
pounds of coal a horse power. The furnace 
is cramped in between the rails, four feet 
8-15, and therefore you have got to burn a 
great deal of coal to the square foot in order 
to get the power that the locomotive requires. 
The coal is thrown overboard out of the 
stack by the blast and they are burning 
about 110 pounds of coal an hour on a square 
foot of grates, when a steamship com- 
bustion is only about ten pounds of coal 
square foot of grates, I do not see how a lo- 


-comotive can ever hope to do better than 
!2-1¢ pounds of coal an hour per horse 


ower. 
Mr. Walter C. Kerr: There was one re- 
mark made by our very interesting lecturer 
which I wish to ask a question about, and 
that was a statement, which was made in a 
very general way—and I would not take it 
up in a critical manner, because it was a 
purely general statement, yet it might need 
some explanation in the minds of some per- 
sons present. It was in relation to the expan- 
ions of steam in a single cylinder being for 
the purpose of producing a given amount of 
power from that steam just as valuable as 
the expansion of the steam in two or more 
cylinders. 

Mr. Dickerson : It depends upon a word 
of explanation, sir ; it is true, or it is not, as 
you understand the terms of it. 

Mr. Kerr: That is when it is strictly a 
question of expansion, it is true, but we have 
this enormous condensation of steam which 
is obviated by the use of two cylinders, 
which makes the difference in my statement 
of the two cylinders; and inasmuch as _ the 
electric light world is very much interested 
in compound engines, that isa point which 
is talked of a good deal, and 1 thought I 
would mention it because the statement has 
been made that there would be no differ- 
ence, 

Mr. Dickerson : I did not mean to make 
the statement, that there would be no differ- 
ence in the practical result. But in a single 
cylinder if the power is to be measured 
only by the pressure upgn the piston, I think 
it is certain then there would be no practical 
difference. Now, sir, you have asked a 
question which would require a good deal of 
discussion to get through with, and in which 
I totally differ with the ideas which you have 
correctly expressed as those which prevail 
generally. In my judgment itis not true 
that the initial condensation is of the least 
consequence in the world—I mean that it has 
little practical consequence. You. have 
stated correctly what is found in the 
books, that the initial condensation is a 
very serious loss, and they state it as high as 
20 per cent. in some of the books upon that 
subject. Perhaps I can explain in a few 
words what the matter is. Leaky valves are 
the explanation. Take an indicator card— 
you have broached that subject—and if you 
will indulge me for a moment I will illus- 
trate it upon the blackboard. Now I have 
indicator cards in my possession which 
prove, or seem to prove, the proposition 
which you have suggested—cards which I 
have taken myself from (engines. Ilustra- 
ting on blackboard.) That is the phenom- 
enon that you refer to, isn’t it ? 

Mr. Kerr: No, sir; you are now express- 
ing initial condensation and re-evaporation. 
I was referring to the initial condensation. 

The Lecturer: Very well, the initial con- 
densation is a great evil if it exists, but it is 
supposed to go along with a re-evaporation. 
lt is in a single cylinder, supposed to go 
along with a short cut-off re-evaporation— 
that is the way the card here expresses it. 
It would be low here and there. Now, says 
the theorist on that subject, that engine is a 
splendid illustration of the rapid condensa- 
tion at the early part of the stroke and the 
re-evaporation of that condensed water and 
of the great loss in the stroke in which 
that steam had become water and lost its 
efficiency. I will give you an explanation 
of that. It is the leaky valve that is in 
most engines. When the steam is in the 
cylinder at boiler pressure, say, and the 
gate of that valve shuts then that pressure is 
as much greater than the pressure In the 
condenser as the boiler pressure is greater In 
the condenser. But the pressure of the 
boiler steam here is no greater, or very 
little greater than the pressure in the cylia- 
der. If your valves are leaky, tT much 
more steam will leak out than will leak in, 
because what will leak in will be the difference 
between the boiler pressure and the cylinder 

pressure at “y given point. When you 
come down to the middle here (illustrating), 








the pressure in the boiler is as much above 
the pressure in the cylinder as the pressure 
in the cylinder is above the condensers, and 
then that curve will be a true curve. Then 
as you go along down the pressure in the cy] 
inder is less above the pressure in the condenser 
than it is below the pressure in the boiler,then 
it will leak in much more than it will leak out. 
Now, in that particular engine, of which I 
have the cards, if you poured a cup of oil 
into that cylinder it would run it up from 
20 to 22 turns a minute, simply because that 
oil as long as it lasted was a plug to stop the 
leakage. (Laughter.) Now, the deduc- 
tions to which you refer, are made from 
engines which have leaky valves. I have 
made a good many engines with perfectly 
tight valves. James Watt is the old gentle- 
man whose acquaintance I have cultivated. I 
have made his valve and it is perfectly tight. 
Errors of engine calculations result to a 
great extent from the fact that thereis a 
leaky valve, and when I tell you that to-day 
the steamboat engines all around New York 
are leaking 15 per cent. of their fuel, you 
san see what I mean. 

Mr. Kerr: The question is wirether steam 
if expanded in two cylinders produced more 
power than if it expanded in one. I would 
say that such books as I have had the oppor- 
tunity of perusing have all stated the con- 
trary of what the lecturer has said, namely, 
that the amount of power obtained from the 
expansion of steam is the same whether it is 
expanded in one or two cylinders. As near 
as I remember it those are the exact words. 
I believed that for several years. * I taught it 
for several years. Fortunately 1 have had 
an opportunity to unteach some of that to 
some of the pupils I taught it to. I find 
going out in practice, supposing you take 
one Corliss engine with a cylinder of 16 or 
32—you put that down and geta water rate 
of 28 pounds to it. You take another engine 
of appropriate proportions and size and the 
water rate comes down to 238. 

Now we know when we compound 
an engine the water rate goes down 25 
to 80 per cent. Now I think the gentle- 
man and myself are having a misunder- 
standing of terms. I think that possibly he 
understood me to say that it was due to con- 
densation and re-evaporation. If I said that 
it was not what I meant, and I do not believe 
that I quite said it. The point I wish to 
bring up is this. When steam is admitted to 
a given cylinder there is a certain amount of 
fallen temperature by reason of the cylinder 
being reasonably cool. To illustrate on the 
diagram, if you please (illustrating), we will 
have an expansion curve like that. The 
temperature here is 300. The temperature 
down here I should say is 25. The exhaust 
takes place and the temperature falls—for 
the moment, suppose this is not a con- 
densing engine at all. The temperature 
falls down to 215, slightly above the 
atmosphere simply. During the back 
stroke of that engine those cylinder walls 
are exposed to a temperature of 215. 
Atthe beginning of this stroke they suddenly 
become exposed to a temperature of 800, The 
first cylinder will be hot and will hold 
the hot steam; the second cylirder will 
be comparatively cool as compared with the 
first cylinder—and it will take the steam 
off to the second cylinder—you will 
therefore never be putting hot steam into a 
cool cylinder, and we will be getting 
this advantage in a non-condensing compound 
engine, each cylinder temperature being ap- 
propriate to the mean average temperature of 
the steam that is entered therein. 

Mr. Dickerson : Now that statement that 
you make is undoubtedly true: It is a true 
cause. The only difference between what I 
would say and what you would say would 
be in the degree to which that true cause pro- 
duces its effect. My opinion is that the 
reason why a compound engine is better in 
low rates of expansion is that it enables 
steam to beexpanded without being murdered 
by a bad valve gear and when you are ex- 
panding it in one cylinder with a bad valve 
gear you murder the steam, so that you had 
better have it in two cylinders. No high 
effect can ever be produced without com- 
pound engines: Do not misunderstand me. 
Any high expansion must use compound 
engines until the rate of expansion has, but 
it does not require to use compound engines 
until the rate of expansion has gone up eight 
times. 

Mr. W. D. Dickey : There are engines in 
several steamships running out of this port 
with double puppet valves. The immense 
power it takes to lift a puppet valve is a 
large proportion of the power of the engine. 
We made balance valves to relieve that, but 
the difficulty was that all single cylinders, 
although they give good results, we could 
not keep our crank pins in them and pro- 
peller wheels tight. We divided up on two 
cranks and three cranks with a considerable 
expansion and divided it, and we had no 
trouble about keeping our machinery to- 
gether. One valve leaked and another one 
did not and if it leaked in the intermediate 
we kept it in the lower part, 

Mr. Dickerson: I shall surprise you by 
telling you that it takes 40 times as much 
power to work adouble balance valve as it 
does a single valve. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK’ ENDING 
JANUARY 9, 1888. 


395,963 Incandescent lamp filament; Thomas A. 
Edison, Menlo Park, N. J. 

395,974 Electrical measuring apparatus; Ham- 
mond V. Hayes, Cambridge, and Anthony C. White, 
Boston, Mass, 

395,983 Wire cable ; Henry Leschen, St. Louis, 


Mo. 

396,009 Forming, brazing and welding of metals 
by electricity; Elihu Thomson, Lynn, assignor to 
the Thomson Electric Welding Co., Boston, Mass. 

396,010 Method of electric forging; Elihu Thom- 
son, Lynn, assignor to the Thomson Electric Weld- 
ing Co., Boston, Mass. 

396,011 to 396,015 Method for electric betageone i 
apparatus for electric welding and working meth- 
ods; electric pipe joining and pipe work; electric 
metal working and method A electric riveting; 
Elihu Thomson, Lynn, Mass. 

396,039 Coupling for electric light fixtures; Rein- 
hold Hermann, Crafton, assignor to Geo. H. Blax- 
ter, Pittsburgh, Pa. 

396,086 Synchronizing device for dynamo electric 
machines; Carl Hoffman, Berlin, Germany, assignor 
to Siemens & Halske, same place. 

396,121 Thermo-magnetic motor; Nikola Tesla, 
Smiljan, Lika, Austria-Hungary. 

396,149 Unipolar dynamo electric machinery ; 
Rufus Eickemeyer, Yonkers, N. Y. 

396,156 Electrical attachment for pianos; Francis 
W. Hale, Boston, Mass 

396,176 Electric coupling for hose pipes; David J. 
Simpson, Pittsburgh, assignor of one-half to George 
¢ Coiken and Hawdon Marshall, Allegheny County, 

a. 


396,195 Armature for dynamo electric machines ; 
Leo Daft, Plainfield, N. J. 

396,196 Insulator support for electric conductors; 

hee Pa nm N. J 
.199 Electric appliance for dischargin, nS ; 
Bradley A. Fiske, U. E N. lates 

396,207 Electric signaling apparatus; William 
Henion, Ritchey, Ill. 

396,212 Electrical body wear; John V. Long, Jer- 
sey City, N. J. 

396,213 396,214 
New York, N. Y. 

396,269 Electro-dynamic machine; Carl Couper, 
Cologne, Prussia, assignor to the Helios Actien 
Gesellschaft fuer Elektrisches Licht und Telegraph- 
enbau, Ehrenfeld, Germany. 

396,270 Process of electric welding; Charles L. 
Coffin, Detroit, Mich. 

396,310 Traveler for electric railways; Chas J. 
Van Depoele, Chicago, Ill. 

396,311 396,312 396,313 396,314 Hooked suppen- 
der for electric railway conductors; suspension 
device for electric railway conductors; adjustable 
crossing and switch for overhead conductors; com- 
mutator brush carrier for electric motors; Charles 
J. Van Depoele, Lynn, Mass. 

396,329 Galvanic battery; Paul R. de F. D’'Humy, 
Clapham Rise, County of Surrey, England. 


Secondary battery; Orazio Lugo, 








To Gontractors for 
Electric Lighting. 


OFFICE OF THE 





Boarp oF Pusiic IMPROVEMENTS, 
Sr. Louis, January 8, 1889. 

Sealed proposals for the public work hereinafter 
mentioned will be received at the office of the Board 
of Public Improvements of the city of St. Louis, 
Mo., until 12 M. of the 28th day of February, 1889, 
at which hour they will be publicly opened and 
read, viz: 


For lighting with electricity for the term of ten 
years from January 1, 1890, the streets, public 
places, and such public buildings as may be desig- 
nated in the following districts of the city of St. 
Louis, Mo., viz: 

Letting No. 2,503. The district described as the 
southern district in ordinance numbered 14,697, ap- 
proved December 29, 1888. 

Deposit required, $5,000. 

Letting No. 2,504. The district described as the 
northern district in ordinance numbered 14,697, ap- 
proved December 29, 1888. 

Deposit required, $5,000. 
1 Bidders will state prices per annum at which are 
lights of 2,000 candle power each or incan jescent 
ights of 80 candle power each will be furnished, 
operated and maintained for lighting streets and 

ublic places ; also prere per annum at which are 

ights of 2,000 candle power each or incandescent 

lights of 16 candle power each will be furnished, 
operated and maintained for lighting public build- 


ings. 

Ererything required for the above electric light- 
ing shall be furnished and maintained by the con- 
tractor. 

The contract with the city will carry the privilege 
of furnishing electricity for light and power to 
private parties and corporations along the lines of 
distribution. 

The contract will contain stipulations by which 
the city of St. Louis may acquire the entire electric 
plant and appurtenances at the expiration of the 
contract. 

Bidders must submit with proposals general and 
detailed yas and specifications of the proposed 
system of distributing the electricity, oll won - 
porting the lights and wires and of safety appl. 
ances. 

Proposals must be made on blank forms and in- 
closed in envelopes furnished by the Board of 
- Public Improvements. The certificate of the Treas- 
- urer of the city of St. Louis that the sum of $5,000 
has been deposited in the treasury must be inclosed 
with the a. 

The right to reject any or all proposals is express- 
ly reserved. 

Specifications, form of contract and plans of the 
districts to be lighted may be seen atthe office of 
the President of the Board of Public Improvements 
of the city of St. Louis on and after January 28, 


Any contract let hereunder will require the ap- 
proval of the Municipal Assembly by ordinance. 
By order of the Board. 
HENRY FLAD, President. 
Attest: 


EMORY 8S. FOSTER, Secretary. 
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AMERICAN 


Leather Link Belt Go. 


“ American 
Patent Joint” 


) LEATHER 
LINK 
BELTING 


Special 
adapted to" 


DYNAMOS, 


FACTORY, 46 & 48 FERRY ST., 
OFFICE, 72 CLIFF STREET, 


NEW YORE. 
NEW YORK, OHIOCAGO, BOSTON 


WANTED. 


YOUR NAME, BUSINESS AND 
ADDRESS. Send at once to me 
and be correctly reported in 
Whipple's 


National Electrical Directory, 


A postal card will do. 
FRED H. WHIPPLE, 
DETROIT, MICH. 


PHILIP K. STERN, Eastern Representative, _ 
44 Broadway, New York. 











PHILA. 











NOTIGE. 


The demands of this wonderful -Elec- 
tric Age have been met by the Waltham 
Watch Co.’s Non-Magnetic Watches, and 
in accomplishing this the Watch has been 
brought to a state of perfection but a few 
years ago deemed impossible. 


FOR SALE BY ALL LEADING JEWELERS. 


American Waltham Watch fo. 
7 Full Size!!! 
‘NO ONE 


Denies this to be 
the only safe au- 
tomaticinthe 


LAND 


Perfected 


Improvements 
Oommend it to the 
Trade. 


$6.00 EACH. 
Discount(—, 


A. L. BOGART, 
22 Union 8q..N. ¥. 












K, 
WM. MARSHALL, 


0, U 
Standards a Specialty 


Teoms 2 and 4, University Building, New York. 


For Sale to Close an Estate 


T= electrical manufacturing com- 





pany of Shaw-Geary, including ma- 
chinery, tools, stock, fixtures and 


patents covering their specialties. 


SHAW & GEARY, 


53 & 55 N. 7th Street, 
PHILA. 








Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunoiators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MICE. 
Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 
Manufactory, Flushing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Flectroliers @ Gombination Fixtures 


UNSURPASSED FACILITIES 


For producing fixtures of the most approved designs for any system of 


INCANDESCENT LICHTINC. ; 
Special designs furnished upon application. Suggestions from architects and 


decorators faithfully executed. 
Te 
W. H. Sawyer, Secretary and Electrician. 


ELEGTRICAL WORKS 
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TRAOE MARA 








EvGENE F. PHIuips, President. 


AMERICAN 


ANUFACTURERS OF 


» Patent Finished [nsulated 


ELEGTRIG WIRES, 
TELEPHONE AND ELECTRIC CORDAGE, 
Electric Light Wire, Magnet Wire, 
ra TTCAaE we, Tas BASED. RR 
ANTI-INDUSTION AERIAL AND UNDER- 
GROUND CABLES, ETC., ETC. 


OFFICE AND FACTORY, No. 67 STEWART ST., PROVIDENCE. R. I. 
New York Office: 18 Cortlandt St., P. C. Ackerman, Agent. 


ee a MANUFACTURERS OF 


i WOODEN PIPES FOR 
@) B UNDERGROUND ELECTRICAL WIRES. 


We have large works for creosoting Lumber, R. R. Ties, 
SEND FOR CATALOGUE. 


==. 













Telegraph Poles, &c., &c 


WILLIAMSPORT, PENN. 
tan CLARK” W LRE 


Insulation Guaranteed Wherever Used, Aerial, Underground or Submarine. 


In a letter from the Inspector of the Boston Fire Underwriters’ Union, 
under date cf March 29, 1886, he says: ‘A Thoroughly Reliable and Desirable 
Wire in Every Respect.” 

The rubber used in insulating our wires and cables is specially chemically prepared, and is guaran 
teed to be waterproof, and will not deterioriate, oxidize or crack, and will remain flexible in extreme cold 
weather, and not affected by heat. The insulation is protected from mechanical injury by one or more 
braids and the whole slicked with Clark’s Patent Compound, which is water, oil, acid and, to a very great 
extent, fire proof. Our insulation will prove durable when all ead mee We are ne ogy to furnish 
Single Wires of all gauges and diameter of insulation for Telegraph, Telephone and Electric Lights from 
stock. Cables made to order. 


EASTERN ELECTRIC CABLE COMPANY, 
61 & 63 HAMPSHIRE STREET, BOSTON, MASS. 
HENRY A. CLARK. General Manager. HERBERT H. EUSTIS, Electrician. 
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: THE STANDARD 
_ Open Gircuit Batteries — 


OF THE WORLD. 


Gonpa Porous Cup BaTTERy. 
These Batteries, for Telephones, Call Bells, Gas Lighting, Burglar Alarms, House 
and Hotel Annunciators, Medical use, and all purposes for which open circuit batteries 
are required, stand unequalled and unapproachable. 
DO NOT BE IMPOSED UPON BY IMITATIONS. Insistupon having the genuine ‘‘ onda” 
batteries. Our trade mark is on every article used in them. See that every porous cell 


bears both label and trade mark. a 


THE LECLANCHE BATTERY CoO., 


149 WEST 18th STREET, NEW YORK. 








